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This paper is one of a series being pubdlisned by the Bureau 
of Mines descrioing the mines ard mills and subjects related to mining 
in western mineral areas. 


Although mining districts in the Tobacco Root Mountains are 
numerous there is a strong similarity in the character of the ore deposits 
and in the climatic and economic conditions affecting mining throughout the 
region. 


Individual mines are small, but the production of lode mines 
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has totaled at least $17,000,000. An additional $50,000,000 or more, 
about four-fifths of which was mined prior to 1900, has been produced 


from gold placers. 


The recent increase in the price of gold has injected new life 
into this region which, althougn one of the oldest mining districts in 
the West, shows no indication of approaching exhaustion. 


The field survey uvon which this vaper is based was made during 
the suamer of 1936. 
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a Other information was obtained from various sources for which 
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LOCATION 


The Tobacco Root Mountains are in southwestern Montana (fig. 1) at 
form the divide between the Ruby-Jefferson and Madison Rivere. The northern 


Winchell, A- N., Mining Dictricts of the Dillion Quadrangle, Mont., and 
Adjacent Areas: Geol. Survey Bull. 574, 1914, 191 pp. 
4/Tansley, Wilfred, and Schafer, Paul A., A Geological Reconnaissance of 
the Tobacco Root Mountains, Madison County, Mont.: Montana Bureau of 
‘fines and Geology, Mem. 9, pt. le. 

Yart, Lyman H., A Geological Reconnaissance of the Tobacco Root Mountains, 
ifadison County, Monte: Montana Bureau of Mines and Geology, Mem. 9, ph * 
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Figure 1.—Road map of southwestern Montana adjacent to Tobacco Root Mountains, giving distance 
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end of the range is about 20 miles, in a straight line, southeast of the 
city of Butte; the southern end is about 30 miles northwest of the north- 
western corner of Yellowstone National Park. The entire range is in 
Madison County. 


The area covered by this report includes the foothills as well 
as the main rangee This area is about 35 miles long, from north to south, 
end about 25 miles wide at its widest part. The mountain range is l2 to 
16 miles wide. 


HISTORY 


Gold was first discovered in the Tobacco Root Mountains near 
Virginia City in 1263. This soon became one of the most important mining 
camps of the West and was, for a number of years, the territorial capital 
of Montana. Within 20 years after the first discovery, approximately 
$30,000,000 in placer gold had been mined from Alder Gulch and its 
tributaries. 


Prospectors immediately spread out to nearby areas, placer 
gold was found in other parts of the range, many lode locations were 
made, and a few stamp mills were operated before 1&70. From 1870 to 
1900 lode mining was most active. Most of the locations known today 
were made during this period, and a number of mines were successfully 
exploited. 


The mills of this period depended chiefly upon amalgamation for 
the recovery of golde Consequently, when the upner, oxidized portions 
of the oreshoots were exhausted, recoveries fell off. Even if a satis-— 
factory concentration of sulphides had been possible, transportation and 
smelting costs would frequently have been prohibitive. Furthermore, 
development below the zone of oxidation cften entailed pumping consider- 
able water which, with the high cost of fuel and the inefficient equip- 
ment available, increased costs to the noint where operation was no 
longer possible. To this day few mines have been explored below the 
water table except where sidehill operation rermitted natural drainage. 


Although some mines have produced more or less consistently on a 
small scale since their discovery, mining has been spasmodic in the region 
since 1900. Each major business depression has been followed or accompanied 
by some revival; a few mines, notably the Boss Tweed, Mammoth, Revenue, and 
Easton-Pacific, were operated on a cornaratively large scale for consid- 
erable periods; at other properties large sums of money were spent on 
ill-considered development projects which inevitably resulted in failure. 
With these exceptions the region has been comnaratively quiescent since 
the early days of intense activity. Unquestionably the average recov- 
erable value of the ores mined by nonselective methods became less than 
the cost of production as tne denth increased. The cost of producing 
gold at one successful present-day operation is $20.80 an ounce. As 
Operating conditions at this property are typical of the region, the reason 
for the long period of quiescence becomes apparent. 
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Eigher prices for gold have revived mining activity throughout 
the rezion; newly undertaken operations at several old mines have been 
notably successful, enccuraging a steadily increasing number of operators. 


Placer minincs wes at its height from 1850 to 1890, after which 
production graduell; fell off until large-scale plac?r operstions virtually 
ceased in 1923. In 1935 a large dregline placer plant was installed on 
Alder Gulch; in the summer of 1976 about 145,000 cubic yards of gravel 
was being handled monthly. 


PRODUCTI Oi; 


Tadles 1 to 7 show production oy districts, anc table §% gives 
accurate compilations of the officially reported production of the region ir 
1901 to 1935, inclusive. Estimates of production earlier tnan 1901 
indicate that lode pro¢cuction was probably greater from 1863 to 1900 
than from 1901 to 1935. Rough estimates of earlier production are in- 
cluded «t the end of table 8; these estimates are undoubtedly lower ‘han 
the act-al production. 


Virtually all of the bas2 metals produced in the region have 
been byproducts of golé and silver production. The Mammoth mine has at 
times been considercd a copner mine, and some mines in the Sheridan and 
Iwin Bridges districts have produced ore in rhich lead was of prime 
importance. Neverthelees gold and silver have been, and will continue 
to De, the important metals of the region. The recorded base-netal 
proauction rerresents net smoltar returns on concentrate shipments ant 
on shipring ore that contained cnough base metal for payment on it. The 
base-metal statistics therefore are not a true measure of the base-meta! 
content of the ores. . 
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: Silver Total 
-| Year ode Lead Copper | value 
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GEOLOGY 


General 


The area is underlain by a comlex series of pre-Camnbrian rocks 
which have been suvdivide into tne Fony, Cherry Creek, and Belt series. 
The Pony and Cherry Creek series underlie the Belt-series and are designated 
as pre-Seltian. Sedimertaries and extrusives of later age are found around 
the nargins of the area but are not generally; important from a mining 
standpoint. The lead veins and a few gold veins in the Tidal Wave 
district, however, co occur in rocks mapped as Paleozoic sedimentaries. 


According to Tanslevy ard Schafer6/ the Pony series is composed . 
of gneiss and schist cf both scdimentary and igneous origin; thse Cherry 
Creek series is commosec of a garnetiferous gneiss, schist, quartzite, and 
limestone. Most mines are associated with one or the other of these two 
series or with intrusive cuartz monzonite of later age. The Belt serics, 
composed of arkose, artzosic conslomerate, and uvartzite occvnies small 
areas in the northwestern nart of the region, notasly nenr Gold Hill. 


The pre-Tanorian complex ig intrudcd oy a larze mass of quartz 
nonzonite, referred to by Tansley and Schafer!/ as the Tobacco Root 
batholith. It is of late Cretaceous or early Tertiary age and is probably 
an outlier of the Boulder batholith, which outcrops a short distance to 
the west. The main mass of the Todaccc Root batholith outcrops southwest 
of a line between Pony and Norris, in an area approxinately 16 miles 
long by 4 to 8 miles wide. The Pony and Norris mining districts are on 
or close to the contact oetween the batnolith and the pre-—Cambrian 
eneisses» All mining districts excent the VYirzinia City district are 
within 3 to 5 miles of the contact; many mines in these districts are 
closely associated with small, outlying stocks of quartz monzonite. 


South of Virginia City is an intrusive stock, characterized by 
Winchell as quartz—monzonite aplite. The Easton-Pacific mine is within 
this stock, and the Marietta, High-Un, and other mines are closely 
associated with it. All other mines of the Virginia City district are 
within a few miles of the stock; most are bettveon the stock and main 
outcrop of the Tobacco Root batholitn. 


There is evidence of a rough zonal distribution of minerals 
around the vatnolith. The highest ratio of silver to gold and most of 
tho silver-vearing sulvhices are found in the veine of the Virginia 
City, Sheridan, Tidal Wave, and Renova districts, which are farthest 
from the outcrop of the main body of the batholith and occupy the higher 
stratigraphic membors. These districts, particularly the last three, 
have produced the most lead end zinc. On the other nand, the only in- 
portant copper producer (the Nanmoth- mine) is very close to the bpatholith. 


o/Tansley, Wilfred, and Schafer, Paul A., work cited in footnote Le 
1/tansley, Wilfred, and Schafer, Paul A., work cited in footnote 4. 
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It might therefore be ascumed that the percentages of silver, lead, and 
ginc are some measure of distance from, or above, the main body of the 
batholith. There is also some evidence of a high percentage of sulphides, 
resulting in lower ratios oF concentration, in the mines of the inner or 
lower zones and a higher percentage of free-milling gold in the veins of 
the upper or outer zones. This evidence is inconclusive because of the 


large amount of oxidized ore treated in the shallower mines of the outer 
ZOneSe 


As usual, the problem of zoning is complicated by numerous 
apparent individual reversals of form. There are also wide variations 
in mineralization within each district, most of which may, however, be 
explained by zoning within the district. There is some evicence that 
the lead denosits in the western part of tne region were deposited a 
little later than the ores in the gold-silver veins. There is, of course, 
an overlapping from district to district. Nevertheless, the broader 
relations give strong evicence that some zoning has taken place within 
the range of derosition of the ore deposits of the region. In this 
connection it is noteworthy that the Pony district Petween 1901 and 1935 
produced more tnen 400,000 tons of ore from about 30 producing mines or 
claims; on the other hand, apnroxizately 150 mines or claims in the 
Sheridan-Twin Bridges Cistricts produced only slightly more than 100,000 
tons in the same period. Between these is the Virginia City district, 
which produced more than 160,000 tons from about 60 reporting properties. 
This may indicate progressive weakening ani vider dispersion of frac- 
turing at greater distances from a large intrusive. 


The interior of the batholith is generally barren of ore 
Ceposits.- The mines on Revenue Flats are within the batholith but in 
its narrowest part. The tungsten and siiver veins of the Potosi Hot 
Springs district are near the middle of the main body of the batholith 
but have been inactive ce ae years; they were not visited by the 
euthor. According to Har , some of them may have comnercial value 
under favorable market conditions. 


Fissure Veins 


With a few exceptions, which will be mentioned later, ore 
deposits in the Tobacco Root region are quartz veins eccury ene fractures 
in gneiss or quartz monzonite. Dips are usually 30° to 60” and corre- 
spond broadly to the principal jointing of the region; in exceptional 
instances the vein may be nearly flat or nearly vertical. 


Two types of fissure veins are often recognized. In one, the 
quartz occurs as lenses in strong, gouge~filled fissures; in the other, 
it occurs in tabular veins in clean-cut tension fractures. The first 
type produces strong ore bodies only in strong, wide, fissures; the 
width of the fissure appears to bear a fairly definite relation to the 
size of the ore bodies; oreshoots usually comprise a nunber of closely 


/ Hart, Lyman H., work cited in footnote 5. 
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specec quartz lenses wnicn in strong fissures often svell rapidly to 
widths of 5 to 10 fect end pircn out as ranidly. ‘he second type may 
produce strong, nersistent veins in fractures of little arparent strencth 
the quartz, even in very narrow veins, may be remarkably uniforn in 
width and value for considerable distances. Although there is no definit 
line of demarcation between these times, the distinction is important 
wnere c.finitely recognizable. 


In the Twin Bridges and Sheridan districts fissure veins are 
found in limestone.e In fact, the veins in these districts, unless within 
or close to a monzonite intrusive, show a decided vreference for the 
limestone beds of thetherry Creek series. This preference may be.causei 
by stronger fracturing of the limestones or by the replaceability of 
certain beds which nermits the formation of large oreshoots along veak 
fractures. Some veins are localized alceng the plane of weakness between 
limestone and other members of the series. 


Many veins in tne Trin Bridges end Sheridan districts occupy 
bedding plare faults in limestone and a few, in other sedimentaries. 
the veins in limestone may or mezyr not be accomnanied by replacenent of 
the wall rock. Oresnoots are freouently pinelike or very irregular; 
their strength appears to depend unon the strengtn cf shearing, also 
possibly, upon the coincidence, as a result of slirzing, of a small 
anticlinal roll in the upper bed with a synclinal roll in the lower ded. 


Rernlacenents 


The ore of the 3oss Tveed, Clipyner, and Atlantic Pacific mines 
in the Fony district ave replacerients along zones of fracturing. At the 
Boss Treed end Clinrer the replacements occur = gneiss; at the Atlantic 
and Pacific, in aplite. 


At the Strawn mine in the Tidsl Wave district (Zelle Canyon) 
gold is disseminated. through silicified limestone beds. Mineralizing 
solutions appear to have veen introcuced from nearly vertical fractures, 
but this has not been definitely proved. 


shear zones 


a ee 


The ore bodies in the Broadzauge-Tamarack mine in the Sheridan 
district are impremnations and replacements elong a strong sheared and 
crus:.ed zone in limestone. 


The Buckeye, Simggler, and Coracracker mines in the Sheridan 
and Twin Bridges districts were inactive in 1936. According to Hart 
the ore consists of impregnations and veins of heavy sulphides along 
¢rushed and sheared zones in granite (monzonite) or gneiss. 


Lodes 
At the Galena mine in the Norris district the larger creshoots 
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ALAMEDA MINE, VIRGINIA CITY DISTRICT PROSPECT MINE, VIRGINIA CITY DISTRICT 


Figure 2.— Sketch illustrating ore shoots in some typical Tobacco Root quartz veins. 
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consist of a number of closely sneced quartz stringers vetween whicn the 
country rock (monzonite) is altered end mineralized to some extent. 


A Similar ore tody hac been crosscut at one place in the Pete 
and Joe mine in the Tidal Wave district. Past production from this mine 
had been derivec, however, from simple fissure veins. 


Oresnogts 


Excent for the Boss Tweed-Clipper, described on page 34, none 
of the more unusual types of ore deposits have been cufficiently developed 
to furnish reliable evidence of size or continuity. 


Major oreshoots in several cuartz veins have been fully devel- 
oped, however. Commercial ore widths range from 1 to 10 feet; the 
average is 3 to 5 feet. There is a predominance of 3~ to 5-foot widths 
aly ae the region. Figure c, based on sketches from mine maps by 
Hart#/ and the writer, illustrates the over-all size of some of the more 
important ore shoots so far developed. Many purtly ceveloped veins 
ees oreshoots that have an indicated strike length of 150 to 300 or 
00 feet. 


Ore Vesues 

Table 8 gives the average metal content of the ores in each 
district. As might be expected the nighest metal content per ton of 
ore is usually found in districts whose production has been chiefly 
from direct shipping ores anc. tne lowest in districts whose production 
has been chiefly from milling ores. The relative accessibility of the 
districts has also influenced the average value of the output to some 
extent. 


The author believes that a more nearly true measure of the 
average value of run-of-mine ore may be obti#ined by examining the pro- 
duction records of mines that have milled large tonneges of ore mined by 
nonselective methods. These records indicate a remarkable uniformity 
in the gold content of the ores throughout the region. If the Renova 
district is excepted the usual cold content of major oreshoots in the 
region is one-third to one~fourth ounce of gold per ton. The silver, 
lead, copper, and zinc contents vary considerably. 


A few mines, however, have been important producers of high- 
grade gold ore. In this respect the Mayflower mine in the Renova 
district is in a class by itsel®. Other high-grate mines have been 
comparatively small. 


econdary snrichnent, 


naz = 


The prev.lent idea that Tobacco Root oreshoots are largely 
the result of secondary enrichment has caused some operators to hesitate 


.y See VP SE 2 


Q/ Hart, Lyman H., work cited in footnote 5. 
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to initiate exploration at depth. This idea, however, is not borne out 
by the history of mines that have gone below water level; their ex- 
perience indicates that deeper exploration is justified in strongly 
mineralized veins. 


Most Tobacco Root ore has undoubtedly been mined from the zone 
of oxidation, for reasons already discussed. As stated in the preceding 
section, the average value of selectively mined ore from near the surface 
has bee: higher than that of run~of-mine ore from greater depths, Further- 
more, scme oxidized ores may assay higher than unoxidized ores owing to 
the removal of valucless constituents by leaching. There is, however, 
no definite zone of impoverishment or enrichment such as is found in 
districts where secondary enrichment has been important. High-grade ore 
exists at all horizons from grass roots to the greatest depths mined; 
nearly always it bears a definite relation to the intensity of primary 
mineralization, regardless of whether or not the ore is now oxidized. 


The widespread occurrence of manganese oxides suggests the 
possibility of some downward misration of gold. It has not teen proved, 
however, tht downward migration has taken place extensively in this 
rerion, nor does field evidence support such a contention. 


Ore et Tepth 

Figure 2 indicates tnat expectation of ore to a derth or at 
least the maximum strike length of the oreshoot is reasonable. Usually 
exploration has not been pushed vigorously below the first lean or 
barren zone encountered; in some instances ore is said to remain in 
the lowest levels. 


Field evidence shows that commercial primary mineralization 
exists over a vertical range of at least 2,000 feet; it probebly exists 
over a much greater range. actual mine developments have not, however, 
proved the downward continuity of any particular vein to more than 800 
feet. 


TOPOGRAPHY 


The Tobacco Root Mountains rise rather atruptly from the 
broad, gently rolling valleys of the Jefferson end Madison Rivers. 
These valleys are approximately 5,000 feet atove sca level. 


The northern half of the range is high and rucsgedi. The sumilt 
of the highest peak is 10,600 feet above sea level. Nevertheless, it 
does not stand out conspicuously from the surrounding peaks, few of which 
are less than 9,500 feet high. In this part of the range the highest 
pealss are nearer the western flank, which rises steeply from a nearly 
level valley. Slopes on the eastern flank are more gradual; the main 
range is approached through several miles of foothills. 


Soutn of a line between Sheridan and McAllister the summits 
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cradually become lower, finelly forming u low saddle on the western side 
of which the town of Virginia City is located at an eleveticn of 5,525 
feet. South of Virginia City there is «& eraducl rise to Mount Baldy, 
9,500 feet high. Although the region south of Virginic City is known as 
the Gravelly Range, thet part between Virginia City «nd Mount Baldy is 
-eologicully and. economically @ part of tne Tobacco Zoot Mountains and 
is so considered in this paner. 


ACCSSSINILITY 


The region is reached by automobile from Butte (fie. 1) on 
U. S. Highway 10 (south), which passes within a fow wiles of the northern 
end of the range. lKonteana St. te Hichway 1 borders tie ceastern flank; 
State Hishway 41 hes beeiu comnleted (August 1936) down the western 
flank to within e fev miles of Twin Bridges, These are ell excellent, 
surfeced highways. 


~~ 


From Twin Bridces, tnrongn Sheridan, Ruby, «nd Virginia City, 


Ae 


4 


LO. MNS, On-Stete Hishway 2y  eraced dirt end orovel roe. conpli tes 
the circuit of the range. Road dist neces are iudic. ted on fisure 1. 
The northern end of the renge is served by both the Chicezo, 
iiilvwaukee & St. Paul Ry. end the Northern Pacific Ky. The latter also 
has a branen dovm tne east flenk of the renze to Norris end a branch 
down the western flen: to Alder. Eailway shinnin: pvoints are within 
relatively short houling distance of the mining districts 


All mining districts, and nearly «ll mines, are served by 
mountain roads which are passable by trucks «nd pussenger automobiles 
during the summer and fall months. Few mines are more then 10 miles 
from the highway. Most of the mountain roads are in Teirly good condition, 
the otners could be mace so at a reasonable cost. There are few places 
where much heavy rock wor’: would be reauired. 


From November to Mey, inclusive, nountain trevel is closed 
or uncertain. As snowfell is moder@te excent in the his-her perts of the 
range, roads may frecuently be kept onen cll winter at elevi.tions under 
{,000 or 7,500 fcet. Roads on which there is no drifting my be kept 
open at reasonable exnense to mich hivzher altitudes. 


CLInATE 


The climate is semiarid. Summer temperatures ure warm but 
seldom extreme, and nights are usurlly cool; thundershovers ere fro- 
quent in the higher mountains and occesional in the valleys. 


The winters are cold, but snowfell is mocerete except in the 
higher mountains where 4 to 7 feet of snow may be exoected. The United 
States Weather Bureau reported a denth of ZO inches of snow in the 
Tobacco Root Mountains adjacent to Sheridan at the end of Merch 19%6; 
at Sheridan the denth was 12 inches; the Weather Buresn report st-ted 
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that this depth was above normal. Miners operating properties at eleva- 
tions of about 7,000 feet reported a maximum depth of about 2 feet of 


snow on the level during recent years. 


Climatic conditions in towns adjacent to the Tobacco Root 
Mountains are shown in tables 9, 10, and 11; the indicated statistics 
were supplied by the United States Weather Bureau. 


TABLE 9 - Average precipitation in inches in towns 
adjacent to Tobacco Root Mountains 


Elevation ~ feet -------- , 050 5 , 880 
PUB LON= 63S esses ser sesen> | Norris | Virginia City 
Number of years eae pace 15 3% 
January ------------------ WEBS Oke 
February-—-----~---~-~------ | 58 50 
March--~----------------- | 99 36 
Dein emmaettwee meee ‘ 1.44 1.20 
May-~-~---------------~- — 4.80 | 1.86 2./0 
JUNEGas Ha saseRumaeeaes 2.18 1 .60 | 2.16 
Tlintinswickeacicanetiiee Eos i 8] 1.25 
Apmittenmateoanase ashes | 1.05 | 38 1.09 
DePLONberacnssree sesh 1.93 | 58 1.39 
October-~--------------- 4 Laie’ 4 -10 89 
November---~- ----------- - 74 | 053 89 
; | ‘ 


TABLE 10 - Average snowfall in inches in towns 
adjacent to Tobacco Root Mountains 


Sb b LON Sarees Re er Norris Virginia City 
Number of years observed— 14 16 


January-~--------------- zee 


September 
OGE GOT H64h4 ae eee 
NOVEMDEY A Heeee see eniexe 


-22e 
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TARLE ll. - Temperatures in towns adjacent 
to Tobacco Root Mountains 


SOA TON sais Gah eae eee : Norris Twin Bridses Virginia City 
Number of years observed.. 15 6 17 
Mean maximum: a : | 

JANUATY wee. eee eee nate 33.9 ZU 2. 30.6 

Fog iind decane &2 .0 EO) 80.2 

Vea saucers Gees si 56.3 57 4 52.8 
Mean minimum: 

JaNUATY os.0ess-ewweetei% 16.4 & 9 11.9 

DULY scare wee ia eua deve 53.2 WY 1 lL 

Year e5256 Seite Sieiietns 34.0 26.8 30.2 
Highest; 

JAMIL Y Geietwa tak ei eae 60 | p, 56 

JULY ance ees re reer 99 100 103 

D Gin ee ee ae ere Sela ag | 100 103 
Lowest: | 

JSANUATY 6.60: Siw es i Se : =32 | -28 -2] 

Uy cs we taaiacs ie Stereuaedare 33 31 26 

VeOar <é acs kc Re ene : ~32 —35 ~36 
Latest date 320° or 

lower in spring....... , May 4 to May 28 to May 19 to 

June 11 July 14 June 23 

Earliest date 32° or i 

lower in fall.......... | Sept 10 to Aug. 17 to Aug. 24 to 

Oct. 12 Sept. 12 Sept. 24 
WATER 


Mines situated on the larger streams or well back in the mountains 
Can usually obtain ample water for milling. Most mines have to depend, 
at least partly, on mine water. Usually this is sufficient if tailings 
are thickened. The mine water is usually suitable for milling. 


The maximum flow of water reported from any mine was 500 gallons 
per minute. This mine was not operating, and there is some doubt as to 
the accuracy of the figure. Other mines revorted flows of less than 100 
Zallons per minute. Only two mines were operating stopes below the level 


of gravity drainage; each reported a flow of eeunoxunaver’ 40 gallons per 
minute. 


TIMBER 
Distribution 
Timber of commercial size grows only in especially favored areas. 


On the lower, outward-facing mountain slopes vegetation comprises chiefly 


&rass and sage brush. Within the range, distribution of timber is governed 
by the presence or absence of permanent streams. At lower elevations, only 
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the streams which extend far back into the mountains are vermanent. 
These long streams are usually fed from small lakes in the glacial 
valleys of the high mountains where water is fairly ‘abundant. Therefore, 
the commercial timber surply is generally limited to the valleys of the 
larger streams and the lower slones adjacent to them. In such areas 
enough iedium-size pine, fir, spruce, and poplar is present for most 
mining purposes. Nearly all the timbered areas are within the National 
forests (fig. 3). 


Cost 


_ Rough-sawed lumver cost (1936) $22.00 to $25.00 per 1,000 board 
feet at the mill. Probably special rates could be obtained on large 
orders. There are several small sawmills in the region. 


Round timber, delivered to the mine, cost $0.80 for a 16- to 
20-foot piece 6 inches in diameter at the small end. Round lagging of 
the same » length cost $0.15 each. 


Mines situated in timbered areas can cut their own timber at 
a mach lower cost, but no definite figures are available. Much will 
depend on the abundance of timber near the mire. In the heavily timbered 
mountains of eastern Oregon several mines reported a cost of 14 cents a 
linear foot for mine timber cut on their own claims. In the same region 
mines operating pcrtable sawmills of 18,000-foot capacity reported costs 
of $8.00 per 1,000 board feet when operating within a maximum skid dis- 
tance of one-fourth mile. 


LABOR AND WAGES 


Proximity to the large mines of Butte and to other mining 
districts of southwestern Montana assures the Tobacco Root region of a 
fairly constant supply of experienced mine labor. | 
Wages are governed largely by the prevailing wages in Butte. 
Conseauntly, higher copper prices will be reflected in higher wage scales. 
In the summer of 1936 wage scales at Tobacco Root mines were nearly all 
within the following limits. 


Muckers and general labor....... sy sree tes seeeceee $4.00 to $4.25 
WinerGci<Lcosannieieta vacate ee cates sey AO: Hi0 
Blac cami the e<secadaienes asa. saxousaewex ae tesanasen F579 0» 5250 
Hols MON steiceces'<ciwk seas sien sees eateaneseeees “eeo te TD 
MiNIMOD oak Shas ca se deeeeRcweewess Matesecnseesee tb 2b to:- 4675 
Shift: DOSSOSs64seacinswseusnwedivecsneeeeeseues ero tO. 5.00 


POWER 


Figure 3 shows the location of power lines in service in the 
summer of 1936. ‘The industrial power rates of the Montana Power Co., 
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Schedule G, under which most companies purchased pover, are given below. 
$1 .00yfor alternating current, $1.50 for direct current per 


& 2 y q e ° . 
month per horsevower of maximum demand, plus the followirg slid- 
ing scale rate per !-ilowatt-hour: ? 


Hp. Rate per Hp. Rate per 
lw-hr. “w-hr. 
1 SO 028 100 $0 0087 
2 .027 125 .0080 
5 026 150 0074 
5 025 175 0071 
4 023 200 .0068 
10. O21 300 .0061 
15 C19 500 .0055 
20 SOL 750 20051 
25 .016 1,000 .0050 
3 O14 2,000 .OOU8 
50 .O116 
(5 OO5E 


If horsepower does not. correspond exactly with any figure given 
in table, the next smaller number of horsepower is to be used in 
Cetermining the kilowatt-hour rate. 


FRYUCKING COSTS 


Trucking costs between mines and the main road vary considerably 
according to the elevation of the mine and the condition of the roads. 
The following examples illustrate charzes on small shipments. 


Approximate Railroad ee oe per 

Mine elevation ping (miles ton _|ton-mile 
JackpOt.....ee 5,000 | Norris...+e+- 5 $1.25 — 
BOZEMAN -sosees $,500 | Pony.cercceses g 2 .00 a 
Revenue....... 5, Yoo : Norrise..ccsee 6 1.00 ay 
Silver Bell.-- 6,000 | Alder-.eceee-s 6 1.00 : 
Homestake and | 

Blackrock.... 7,000 | Alderseseesee| 15 1.50 a 
Red Pine....-- 7, 200 Sheridan...+-- 9 ee = 
Lucky Strixe.. 9,000 Sheridan...e+- 10 3. : bee 
Pete and Joe..- 9,000 Twin Bridges... 1! 2. ; 


Loading and unloading charges are included in most of the above 


costs. 


The usual trucking charge from mines in the reeenn e eae 
Washoe sampler at Butte is $5.00 a ton on irregular eae ol to East 
mines on the eastern side of the mountains , truckers seen ide of the 
Helena for $5.00 a ton; the charge from mines on the west s1 
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range to East Helena ranges from $5.00 to $6.00 a ton. ‘The contract 
rate on regular shipments is about $0.50 a ton less. Although the 
distance to East Helena is considerably greater than that to Butte, the _ 
route to East Helena, via U. S. Highway 10 (north), follows the valley 
of the Missouri River, whereas the route to Butte crosses a mountain 
range at Pipestone Pass (elevation 6,418 feet). If the road from the 
mine to the main highway is relatively long or difficult, an additional 
charge is made. Thus one mine in the Washington district reports a 
trucking charge of $10.00 a ton from the mine to East Helena. 


RAILROAD FREIGHT RATES 


Freight rates on ores and concentrates, quoted (October 1936) 
by the two railroads serving the region, follow: 


Chicago, Milwaukee & St. Paul Railway Co. 


Value per ton not 
CXCECAING.cceerccaccee 
To Butte (per ton) from: 
Piedmont... -.-.-e- ee 
Jefferson Island...ee. 


Value ,er ton not 
ExCec LINZ. -ceccccrvveces 

To East Helena (per ton) 
from: 
Piedmont......--+ee. sige 
Jefferson Island..... ‘ 


2.92} 3.38 83 
2.92 ; g| 06 


Northern Pacific Railway Co. | 


Value per ton not 


OXCECCING..-.eceeees wee J2/$20 
To Butte’ (per ton) from:| .- 

Sappington....... signage’ 1.00 30 1.69} 2.03 
HarriSOn..-+..ee- secewwcet +. 2.00 LO 1.80} 2.14 
POY eaoiaciaw enw whee ceeee: 1.00 ae) 1.807} 2,14 
NOLY 16 seis wowsawee ce ietate 1.00 io 1.80] 2.14 
Whitehall.sscecceseee - 1.00 30. 1.69} 2.03 
Twin BridgeSe.ssccoceses 1.00 60 2.03| 2.36 
Sheridaneccccccccecccccel 1.00 | 60 2.03] 2.36 
CC ee re 1.00 0 2,031 2.36 


1/ Temporary rate expires Dec. 31, 1936. | oO 

2/ For each $50 per ton (or fraction thereof) increase in value above $100 
er ton add 20 percent to.the rates provided herein for ore and concel- 
trates of value of $100 per ton. aa 

3/ Ores destined for the Anaconda smelter are received at the Washoe 
sampler in Butte. Switching to Washoe sampler, $3.60 per car extra. 
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Northern Pacific Railway Co. 


Value per ton not 
exceeding ...ccccccoscses 

To Fast Helena (per ton) 
from: 


Sappington......seceeeee 1.40) 1.58 1.80) 2.25 

HarrisOn.seccesseee e decdvenere 1.70} 21.91} 2.14; 2,48 2.70 
PONY sated dew ean soewean 1.80} 2.03 | 2.36] 2,59 2,81 
NOLNIG @ aecaveustasoawe dce owas 1.80} 2.03 | 2.36) 2.59 281 
Whitehall... .....cceseces 1,60} 1.80] 2.03/ 2.36 2 59 
Twin Bridges... ..ecceccee 1.70} 1.912 | 2.14] 2,48 2.70 
Sheridans cc ooevrectcaw an 1.70; 1.91} 2.14) 2,48 2.70 
BI GO 0 ee aeloveiseeetansie cis Suerte 1.70} 1.91 | 2.14; 2.48 2.70 


1/ Temporary rate expires Dec. %1, 1936. 

2/ For each $50 per ton (or fraction thereof) increase in value above $100 
per ton add 20 percent to the rates provided herein for ore and concen- 
trates of value of $100 per ton. 


SMELTING SCHEDULES 


Smelter schedules in effect July 1936 at western custom smelters 
and a general discussion of ine practice have been compiled by E. D. 
Gardner and Paul T. Allsman. The following schedules for gold and 
silver ores quoted by the East Helena and Anaconda smelters have been 
abstracted from the compilation. 


East Helena (lead smelter) 


Payments: : 

Gold ~ minimum paid for 0.03 ounce per ton. 

Ounces per ton a .. Per ounce 
0.03 to 3 VSPe ster seo eer eet eres eeessaee FP Foeensttaeoseesece $3) 81825 
3 LO: ae V es Gee tai er deiow caste Siw etaweeeeeweeeee: 52451625 
5 GO: 1 Osco b sik twleAa kd pio woe d Maree Saar aaa 32.67 
OVEY JO scene deh usw ee eeu ewe eatey ee Nera were eeeeee. ~554050 

Silver ~ pay for $5 percent less 1 ounce per ton (present mint price, 

$0.77 per ounce) | 

Lead - no payment for less than 5 percent wet assay. Deduct from the wet 

lead assay 1.5 units (a unit is 20 pounds) and pay for 90 per- 
cent of the remaining lead at New York quotations, less 1.5 
cents a pound. 

Copper - no payment for less than 1 percent. Deduct from the wet 

assay 20 pounds and pay for 100 percent of the remaining 
copper at current quotations less 6 cents per pound. 


10) Gardner, E. D., and Allsman, Paul T., Open Schedules for Gold and 


Silver Ores and Concentrates at Western Custom Smelters: Inf. Circ. 
6926, Bureau of Mines, 1936, 25 pp. 
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Anaconda (copper smelter) 


Payments: 

Gold —- Minimum paid for 0.01 ounce per ton. All classes of ore, 

$31 .81825 per ounce. 

Silver -— if 1 ounce ner ton or over, pay for 95 percent at current 
price less 2 cents an ounce. Minimam deduction 1 ounce per 
ton. | 

Copp:r — deduct 10 pornds per ton; pay for the remainder at 90 per- 
cent of current quotations, less $0.025 (24 cents) per pound. 

Lead — none. | 

Charges: 

Treatment char ze - 

Base charge $4.00 per ton. Add 10 percent of gross value of 
metals in excess of $15.00 per ton. 

Add $0.025 (ek cents) for each unit of silica in excess of alumina. 
Maximum charge not to exceed $5.50 per ton. 

Zinc — none. 

Arsenic - none. 

Antimony -— none. 

Pismuth — none. 

Iron — no credit. 

Charges and deductions: 

Treatment charges - 


Gross value of ore Per ton 
per ton 7 

ta ga eeeteeeneeee eorvreteoeveneene8e e@eoaosveoeonese $6 00 

30 to #7eeteesevnwnesvneeeeegneereewtstertteaeseveeeteoaeepe e008 8 @ 5.50 

Over NO nod sitet cues katate seas cele x ewdcede,  “a00 


Above charges are on siliceous ores. 

On ores and concentrates containing an excess of iron there is 

a flat charge of $5.00 per ton, | 

Deductions | 
Insoluble ~ none. 
Zine - allow 5 units freé; charge for excess at $0.30 per unit; 
fractions in proportion. 

-rsenic ~ allow 2 units free; charge for excess at $0.50 per unit; 
fractions in proportion. , 

Antimony ~ allow 1 unit free; charge for excess at 32.00 per unit; 
fractions in proportion. | 

Bismuth -— 0.1 percent of the lead content vy wet assay free; excess 
charzed for at $0.50 per pound; fractions in proportion. 

Sulphur - none. 

Moisture — none. 


LEASING 
‘There always has been much small-scale leasing in the region, 


particularly in periods of general unemployment. Accessibility of the 
mines and the widespread occurrence of rich ore at grass roots or in 
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Figure 4.— Geological sketch, Pony district (after Tansley, Schafer, and Hart). 
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partly developed mines has enabled leasers to maxe fair wages with more 
than usual consistency. 


Leases are generally granted on a straight 15-percent royalty 
basis. If the mine owner supplies equipment anc power the royalty may 
be 25 percent or more. 


MIvTES AND MILLS 
General 


The following brief descriptions of mines and mills include 
nearly every property at which there was notable activity in the mia- 
summer of 1936. A few properties were missed because of relative inac— 
cessidility coupled with adverse weather conditions at the time of visit. 
A few inactive properties which it seemed desirable to include have been 
mentioned. 


No attempt has been made to descrite every proverty in the 
region. Some production has been reported from more than 400 mines or 
Claims; many not mentioned herein have been important producers. 


Descriptions of individual mines are necessarily brief and 
incomplete. The purpose has been to present a broad view of ore occur~ 
rences, Operating conditions, and mining and milling methods throughout 
the region. It is believed that the following descrivtions are repre- 
sentative of present-day activities. : 


Pony District 


The Pony district, (fiz. 4) including the Mammoth mine, has 
been the largest producer of lode gold in the Tobacco Root region. Al-~ 
though it contains comparatively few small prospects, several of the 
largest mines of the region are in this district. 


In the summer of 1936 the Poss Tweed and the Mammoth together 
produced atout 150 tons of ore per dey. Other small vuperaticns pro- 
duced about 60 tons a month. ‘The completion of the Atlantic-Facific 
mill was expected to increase production another 150 tons per day. 


Except for the Mammoth mine most mines of the district are 
within % or 4 miles of Pony. Truck hauls over mountain roads are there— 
fore comparatively short. Beyond the Garnet and Strawberry mines trans- 
portation is handicapped by steep grades. Fortunately, however, most 
mines are below the level of heavy snows. Winter transportation may be 
Maintained with comparative ease as far as the 3oss Tweed or Ben Harrison 
Fraction. 


Water and timber are adundant on the South Boulder side of the 
ridge but are scarce on the Pony side. 
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Mammoth 


The largest individual producer in the Tobacco Root region is 
tie Mammoth mine on Scuth Boulder Creek, 16 miles by road south of the 
torn of Jefferson Islani. In the early days this mine procuced consider- 
able ore from shallov workings. In 1926 the Liberty Montana Mines 
Corporation spent over $50,000 for equipment and development work. Ex- 
cept for comparatively short periods this company has maintained production 
at 1,000 to 3,0CO tons a month since that date. ‘he total production 
from 1905 to 1935, inclusive, has been 52,377 ounces of gold, 113,938 
ounces of silver, and 1,088,111 pounds of copper from 214,149 tons of 
ore; most of this was produced since 1924. For several years production 
has been at the rate of about 50 tons per day. Edward Deschamp is 
president anc general manager. 


Although accessible ty road from Jefferso:. Island only, the 
Mammoth mine should be considered part of the Mineral Hill or Pony 
district. The Mammoth fissures are undoubtedly in a continuation of the 
zone Of fracturing in wnicn are the Clinper, Ross Tweed, Strawberry, 
and other important mines of the Pony district. 


The Mammoth mine camp is in the valley of South Boulder Creek, 
at an elevation of about 6,0CO feet. The road from Jefferson Island 
follows the creek, on an easy grade, for the entire cistance. During 
the heaviest snowfall, from November to May, there is usually not more 
than 2 feet of snow at the camp, therefore concentrates can usually be 
trucked throvghout the year. 


Development. ~- The mine is opened by an adit tunnel at an 
elevation of about 6,500 feet. ‘The mill is on the steep mountainside 
just below the adit. Al! supplies for mine and mill are hoisted on a 
surface tram from the valley bottom. | 


Air comressor. - A considerable part of the compressed air for 
mining is supplied by tvo Sullivan compressors having a combined capacity 
of about 2,150 cubic feet of air per minute. ‘These are driven directly 
by Pelton-type water vhecls operated under a 285-foot head. The storage 
dam was partly destroyed several years ago, and it is now necessary to 
supplement the water power by electric power purchased from the Montana 
Fower Co. | 


The mill is driven entirely by purchased power. 

Mining. — Mammoth ore bodies are more or less lenticular bodies 
of quartz in a strong fissure in the Pony greiss. This fissure strikes 
easterly and dips about 60° to the south. ‘he width of the ore averages 
about 7 feet but reaches 20 feet. Mineralization is chiefly auriferos 
pyrite and chalcopyrite, with some galena and sphalerite. 


The oreshoots usually comprise numerous closely spaced lenses 
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rather than a cortiruous tadular vein. In the past much had been over- 
looked by a failure to push development openings through the lean area 
between the lenses. Mucn of the more recent production has been obtained 
from areas within the old oreshoots which had been left as nonproductive 
in earlier years. To go through the old stopes arter this ore was 
necessarily more expensive than stoping virgin ground. 


Because of the approaching exhaustion of the older !mown ore- 
shoots the main adit was teing criven eastward. Some ore had been en- 
countered, and it was telieved that another major oreshoot would be 
opened up. Exploration work was also teing done on parallel veins. 


Virtually all ore is stoned by shrinxare methods. In high-grade 
ore tne stopes are silled out on the drifts. In lowegrace ore pillars 
may be left above the drifts. Chutes are built 10 to 20 feet apart. 


When the mine was visited, nine stoper machine shifts and two 
drifter machine shifts were employed ver 4 hours, mostly on develop- 
ment work. ‘There were 40 men employed uncersround. 


Most of the ore was being tramned about 4,000 feet from the 
worcing face to the mill. One horse and driver trammed 50 tons per 
shift in trains of eicht $-ton cars. 


Milling. - Mine ore was dumed into a 150-ton coarse-ore bin, 
From this bin it passed to a 1@- by 18-inch jaw crmisher which reduced it 
to 1- to lk-inch size. 


An 18-inch belt conveyor carried it to the fine-ore bin, from 
the bottom of which another conveyor carried it to the feed scoop of a 
Ya by 6-foot Marcy-tyne ball mill turning at 25 r. p.m. 


The ball mill operated in closed circuit with a Dorr duvolex 
Classifier. Between tne mill and the classifier a Denver Sub-A unit 
flotation cell was placed which recovered about 60 percent of the total 
values. 


Overflow from the Dorr classifier, at about €0 percent through 
eGO-mesh, passed to a K & K flotation machine, the frotn from which 
passed toa K & K cleaner. 


Tails from the cleaner cell returned to the ball-mill feed. 
Tails from the rougher machines went to two Wilfley tables which made a 
final tail, a finished concentrate, and a middling that was returned to 
the ball-mill circuit. 


filt All concentrate went to a Dorr thickener, thence to a foot Oliver 
er. 


Concentrates were trucked in 4 to 44-ton loads to the railroad 
at Jefferson Island and thence shipped by rail to the Anaconda smelter. 


Flotation reagents added to the ball mill comprised pine oil, 
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6 cc per minute, sodium xanthate, 12 cc per minute, and sodium sulphide, 
eO cc per mimite. 


Recovery was about 92 percent on heads containing 0.26 ounce 
of gold per ton. In recent years the ratic of concentration has been about 
10 : 1. Gold and silver is present in the ratio of about e ounces of 
gold to 3 ounces of silver. Concentrates assay 1 to 6 percent copper. 
Lead and zine values are neglizible. 


Costs. - As already indicated, costs were high tecause of the 
large amount of development and exploration; however, it was not con- 
sidered feasible to keep a separate account of development costs. Total 
costs for mining and milling 13,530 tons in 1935 were as follows: 


Mining (including exploration and development): 


Fer ton 
Labor and supervision........... pipiibieieare .- $2.82 
SUDPLLIes and Cirect «i aea<cws ee wwe eso Grea aes 
DOWIE Pig Arai ov ecore ai egnterd ana taereeiediace eta nerauetenae Seats 20 
PG LY CCU Sco erates oreo nb bis Seeie kare, Boe aes em ‘ 
4.92 = $.92 
Milling: 
DAO OP cus cies bend od eae re eae ew be eaten eeu 0.56 
DUD tes car) CITC <i cee ne Se area hea snes 035 
POW SL 66.e 6546620 S 56S 5 eRe ee Shee iS +0 
TAO Cis 6 asad Sirene bis bs Bais bee we We nes eee wee ° 
1.68 1.68 
Transportation (trucicing): 
WED OF bisa 6 6d ea Ncherd ah Seo wise bee ae Soe eke 0.07 
OPUCKS seat a tiaueeGeG sae eu-de ee aee a wwaeeaes aor) 
0.15 015 


Total OPETATING ee eecccrercccesccvccscesssvvens 6.75 


A comparison with costs for 1933 when relatively less develop- 
ment was done shows that nilling and transportation in 1°33 were virtually 
the same as in 1935 but thet mining costs were only $3.93 per ton in 
1933. Almost all the Gifferenc:’ is in labor and supplies. 


Strawverry 


The Strawterry-neystone group comprises six patented claims 
owned t- the Klling Bstate of Virginia City, Mont. The mine is 3.5 miles 
from Po: 7 ani is at an elevation of 7,000 feet: it was under lease to 
David Box of Feny. 


Two veins known as the Strawberry and the Keystone are developed 
on the propeviy. They converge to the east at about a 2C° anele and 
diverge at dcpth. ‘the Strawberry dips 50° to 60° north; the Keystone 
dips south at about the same angle. Both are quartz veins occupying 
strong fissures in gneiss. Where productive, the quartz is stronzly 
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mineralized witn iron culvhides, which occur totn as disseminations and as 
small stringers within ths vein. Values are in direct preportion 5 the 
quantity of sulphides. 


The mine is opened tz an adit crossent which intersects the 
xeystone vein 580 feet from tne portal and at 1,000 feet cuts the Straw- 
verry vein. About °5) fet of crifting nad been done on the Strawberry 
and avout 600 feet cn the Keystone, much of vhich was caved. It is said 
that ‘the Keystone in earlier vears proeuced sbort $150,000 from the few 
huntrei feet of bacis tetweenthe adit level and tne surface. 


When the mine wes visited mining as co-fined tc shallow 
wor-ings on the Strawberry vein. “These were some cistance west and atove 
the crosscut. Here the vein hac been opened for several hundred feet, 
and a stone 100 feet long was being vorkec. The cri*t did not expose 
the full width of the avuartz tut, where opened in che stupe, the vein 
vas 15 feet vide, ‘neasured horizontally, an? vell-mineralized throughout. 


Mining. — The onerntors were mining selectively ov following 
seams of heavy Seep as Stoves were mined 5 Feet wide oy Corn=—stone 
Overhand methods: the hi: hecrade sulpnides were sortec and saclced for 
shipment, and the lovere rade ore was sent to the mill. It was said 

that the millins ore, after sortine, averaged 35 9. ton. Te sroeind stood 
well, requiring only an oce.sioral stvll Sent 


Machine drills weve used. In 60 shifts two men mined and sorted 
3C9 tons of ore. 


Milling. - the mill was a half mile from the mins; the ore was 
trucked from tne mine tinker to an ontsice Ttaunzer, then trensferred 
in small cars to tne crusher. “ro men with a jeton tructy handled avout 
530 tons in an 8-hour de 


—t 
ro 
or 
49) 


Mine ore was dumved on a 2-inch sriscly (fig. =), the oversize 
from which went to a 2— sv lo-inch jay crusner, thence to an ore bin. 
Cre was fed from the bin tv Challenge feeders to 10 200-—pound stamps, 
dropping 5 inches. The crop was alloved to increase to 74 inches before 
resetting. : 


The stat batteries discharsed trroush olimesh screens to two 


ant c 

Le ty &foot annals rom pinves, thence toa Derver amalsanator, followed 

by a Denver Svo-A urit flotatior cell. amv? xentha tc, serofloat, and 
. 


Barrett No. 4 were added to the cell. This mace a firished sion Gertrate 
assaying 1.8 cunces of gold per ton. 


Flotation tails went to a TWilfley tatle wnich mace a 1.40~ounce 
concentrate and a final tail. 


A total of 45 hu. was required for millins; 20 hn. for the 
stamps; and 15 hp. for the crusher, flotation cell, ani table. This power 
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was furnished by a small h;droelectric plant. 


Recovery was 8l percent. On oxidized ore 40 percent was 
recovered on the plates alore. ‘The plate recovery on sulphide ore had not 
teen determined. Mill capacity was about 14 tons per hour. 


Foss Tweed-Clipper 


The Boss Tweed-Clipper group of claims has been the largest and 
one of the most consistent procucers in the Tobacco Root region. It is 
located at the head of Pony Creek, at an altitude of 7,CO0 to &,000 feet. 
The camp is reached from the town of Pony by 4 miles of dirt road, the 
last mile of wnich is steep mountain grade. | 


The Boss Tweed and Clivper are separate mines, geologically 
similar, which lie parallel and about 600 feet apart. Both differ fron 
other Tobacco Root mines in that the ore consists of fractured, silici- 
fied, and mineralized gneiss. The oreé is bounded on the foot and hanging 
walls by premineral faults, between which the gneiss has been s9 frac- 
tured as to admit the mineralizing solutions. Although the entire area 
between the faults is mineralized to some extent the commercial ore 
occurs in shoots that appear to be localized by the intensity and character 
of the fracturing. Mineralization is chiefly auriferous pyrite and free 
goid. | 


The faults bounding the Clipver ore zone are 10 to HO feet 
apart, strike N. 60° W., and dip about 40° to the southwest. ‘The mineralized 
zone has been developed for about 1,200 feet along thestrike aid about 60 
feet on the dip. lLuring the late nineties this mine is said t® have vrom 
duced about $1,500,000 from two oreshoots, on. of wiuich ras 6 to 30 feet 
aide and extended from surface to the 600-foot level. The ore averaged 
about $10 a ton in gold and silver. 


Production in later years has come principally from tne Boss 
Tweed. In this mine the hanging-wall fault strikes N. 60°? W. and dips 
about 459 sowlievsst. Tne footvvall fault is not contimious tt is con- 
posed of a nuvcer cf séecents snich ciffer slightly in svrike and dip. 
In general, the foct ana r-nzing walls diverge to the southeast and 
appear to be civercing down.ard; they are fra lo to 160 #eet apart; the 
mineralized area extends 1,009 to 1,509 feet along the strike. 


Tie first systematic develoment of the Boss Tweed is said to 
have bien deus br the Incian Mining Co. between 1900 and 1904. Adit levels 
were driven “t 5CO, 400, 500, 600, and 700 feet; a 100-foot winze was 
sunk and the 8OO0-foot level driven. During this period the company is 
said to have obtained $220,009 from 4,400 tons of ore. 


Since then no aggressive development program has been under- 
taken. Nevertheless the property has been operated more or less steadily 
by leasers and, more recently, by a Japanese-controlled organization 
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known as the Pacific Gold Mininz Co. In the early summer of 1936 this 
company was mining and millinz nearly 100 tons of ore per dav. 


From 1964 to 1935 the =css Tweed mine pro7*uced te 223 ounces 

1 ’ 4 ed 
of gold, 49,748 ounces of silver, and 57,090 rounds of copper from 171,415 
tons of ore. The average ratic of concentration in this period was 17 tol. 


Two principal oreshoots, ‘morn ac the cast and west shoots, 
have been developcd. Stones 200 to 560 fect lon: and 10 to 20 feet wide 
have been worked on the %90-, 4OO-, 600-, and 7OC-foot levels. A stope 
said to be 40 feet lors tv 9290 feet wide has been worxed between the /00- 
and 800—foot levels. ‘The oreshoots are irremila:' in shane and have no 
well-defined vralls; stone limits are to some ertent determined by the 
cost of mininz. Therefore, the stoped ground does not necessarily indicate 
the maxirum limits of the crechoots. 


Surface plant. - When visited in June 1936 the Zoss Tweed was 
equipped with a 10G—ton flotation mill, a Lis Se 12-inch = 14. by 10~inch 
to~stase compressor, shops, bunkhouse, coorhcus:, and office. Power 
was purchased from the Montana Porter Co. 


Mining. - all stoping was done’ by shrinkare methods; the walls 
stood well, anc. no stove timbering was required. Stope drilling was 
done with mounted drifters, two men to a machine. The foreman stated 
that four nacnine shifts per day could supply the mill with ore and keep 
the stones filled. Tetailed mine records over a long period were not 
available, but the following labor and supply distribution for 2 days 

(4 shifts) of operation was supplied by the mine foreman: 


Cost ver ton 
75.5 tons ner Cav) 
WIFINE Ss on dbo ete saawenom Sait 6S 7 $0 .375 
TIMVET INS. ns Sh eetieneseaeetessdOus: [0 132 
MUCrINS ods Che chhawe eee tees eaeseOee 10 132 
ATI WS wre echoes onda Oeeewe oO 9 «200 
BLOCHKGH IU crt sh oa weiinecasaretOes. 2 O49 
Carpenter~blacksmith helper..do.. 2 O47 
WOR CMAN 6) sriinas soe Hee eweaeewanedOer ice .062 
3 qy 


Total mine LAOOM 4 értee-e 0 oe 937 $0 .997 
DEVON VOLS 472-4. % usd, 8a ex ecu arasene lea beter Lg 004 
BUS Cisceg. eS ee cack iin ek aeetee st Oee 307 O01 
POWOET pus weernedsateucweeenvr Lens otf 167 
POSS haatimpesi esteem 
COS i:2as oe aransren aera cc nome news 2} O19 
TES a Bf Se coer hte ete var ioe gb wea dass 6 
Total supplies =1 30 190 
Wine LebOr Ant. SUD pL 1 CS <n eto sua ieee easew Sree Win ee Siew 1.187 


Cars ore trammcedeccecce OUT 
Cars waste trammned..... 20 


The above indicates a production of 4.6 tons per man shift or 24 
tons per machine snift. 
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Milling. - The mill flow shect is shown in figure 6. ‘The 
followi.g metallurgical data are for a 6-month period: 


Days Cneratedecsccccccccccsercccvccses 170 
Total ore concentrated.......+..-..tons 13,600 
AVETAGE POY GAT ecccccccccccee Oe &0 
Concentrates shipped....c...e.se0 Oe 569.7 
Net value concentrate.....per ton $89 .57 
Head assev (gold et $35 ounce)...do... 4.86 
DAT BSSAY tw Sabana ares oes soe sietete ed Olsia: . 0.72 
Indicated extraction......nercent 65 
Reagents used: _ 
Ethyl xanthate.....epound ver ton 0.278 
Pine Oil icccccvecccces se Ave sees se 
Rev Of 1 ONG 1020.4-s- cares Gis ec Oewdacis 26 
Copper sulphate... e+ r0e ADs oeeee eco 
SOda ASA. esew eee a cess see recteese : A little 


Smelter anclysis of a typical concentrate shipment was as follors: 


GOldee.oeeee Ounces per ton Cele. * 

SLI Vers decade sime el O seuss Yes 
05 
1 


COpnEVecsseccsossee porcent le 
UEP ON oie arene Stace Gus £54 8GOees bor 
BPSONIC 65.4584 sete see Ones sec 
IVE UMONY 60d 5 bre este Oe ee oO]. 
BAGrUG as eatdesth ae ib atte chee CO woes 03 


INSOIlUDD LEG ts duawess $4520 Oss 18.8 


Milling costs in dollars per ton were as follows: 


Repair and. OUD pl y and 
Oocration Labor |maintenance|miscellareous Power Rensents | Total 
Crushing and srinding !O.15/ 0.101 | O.135 C504 == 0.693 
Flotation. ..cccassces Ly | “4 
Tailing disposal..... 
Water wseccceccererces : elt ae 
TOUGL w.sietew sree Sates Ue é : ran 02 1.1 


Concentrates were trucxel to Helena for $U.50 per ton; about 3 
tons comprised a trackloai. Mill lator was Japanese and. was paid $3.00 
per shift; mine labor wes whites and was paid $4.25 per shift. 


voite Pine 


The White Fine and Pony claims, ebnut 1 mile north of the Boss 
Tweed and 30m ae fe road fro1 Fony, were heing vorked under lease by 
A. R. Berg and os “he mine is at an elevation of about 


500 feet. 
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The oreshoot, which resembles a saddle reef, is formed at the 
intersection of two opposite-—dipping fractures which terminate against 
each other. The intersection pitches about 45°. ‘The vein, where mined, 
averaged about 8 inches in width and carried high gold values. Ina 
little over a year, three men had produced no tons of shipping ore by 
hand methods. 


The oreshoot had been mined tu the surface, but the controling 
structure had not been explored below tne adit level. 


Garnet 
The Garnet mine on Cataract Creex 2) miles from Pony was under 
lease and bond to Hicks and Hansen of Pony; it was being operated on a 
sublease by Leonard Stone and associates. 


Production has come from two fissure veins in sranite. These 
veins, known respectively as the Galena and 149 vein, strike atout N.. 
60° BE. and dip southeast 40° to 60°. ‘the veins are about 1,100 feet | 
apart and are developed oy a crosscut adit, 500 feet of crifting on the 
Galena vein, and about 300 fret on the 14S vein. 


The Galena vein comprises a high-grade streak of heavy sulphides 
in the main fissure, and a hanging —wad zone OF mineralized quartz mon- 
zonite which, according to Winchell, formed ore pdocies 5 to 20 feet 


This vein is said to have produced about 175,000 tons of $4 ore 
between 1898 and 1905. ‘The stoves and drifts are row caved. ‘Two feet of 
heavy sulphides were visible in the tottom of the drift at its inter- 
section with the crosscut. 


The mine was formerly equipped with a 29-stamp mill, plates, 
and vanners driven by waterpower. The equipment is still on the property 
but is in poor repair. 


The leasers are now working on the 149 vein which, where 
opened, has a maximm width of about 8 inches of heavy sulphides. The 
first shipment of 5 tons was produced by two men using a machine drill in 
10 days. This shipment assayed as follows: 


COM nicssavdacivacie neue daw ete tua ee eeeeeeiaeeemessaee, 50500 


DLV Gl aise scaeere mere etes belies Mead ee cece eecccas OUNCAS 2.6 
WCAG 526m 6 aires) gies OS. MUO ae @ Reverie oo ws awe Reese eae percent Dak 
CONDUCT as acate cca wee ae teeweecesaee te gS eveeeerere ease ed lO sas 63 
CNC iis aruba vets aia eite ese ede eos gate rs wei a ase Reet Os ee 255 


Assays up to $150 in gold had been obtained. 


ll/ Winchell, a. N., Mining Districts of the Dillon Quadrangle, Mont., and 
Adjacent Areas: | Geol. Survey Bull. 574, 1914, 191 pp. 
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Atlantic ani Pacific 


The atlantic and Pacific claims are 6 niles up Cataract Creek 
from Pony at an elevatior of 8,000 feet. ‘the orc body comprises a frac. 
tured, silicified, and mineralized zone in a large aplite dixe on the 
grenite-eneiss contact. Mineralization ws chiefly auriferous pyrite. 


Tre mine was not working when visited, but considerable surface 
stripping had jvst been completed: preparations were being made to erect 
a 150-ton flotatior. nlant and tegin mining by open—cut methods. 


This work.was being done by the Montana Southern Mining Co., 
M. I. Leydig, manager. | 


Ben Farrison Fraction 


The Ren Harrison Fraction, owner by Harry G. Snith of Farrison, 
Mont., is 5 miles up Cataract Creek from Pony at an elevation of about 
7,500 7 :et. Tre ore is in a fissure vein, from a few inches to several 
feet in width, in granite and gneiss. The mine is claimed to have pro- 
duced about $90,000 in geld ané silver. 


The vein is onened by two shafts 75 feet and 60 feet in depth. 
Wnen the mine was visited the ore was being mined from shallow surfece 
workizgs. Two to three men wsre working ty nand methods and shipping 
about one trucxload per rontn. 


Lone Wolf and Cataract 


The Lone Wolf and Cataract claims, adjoining the Ben Harrisor 
raction, were being developed by S.C. McKitric™ and vartners. Some ore 
was teing shipped from development. 


The vein had been traced by trenches, short tunnels, and shafts 
for about 800 feet and was well-nireralized ~here exposeit. Insufficient 
work had been Gone to determine the commercial value. The ore appeared 
to consist of stringers end burches of heavy sulnhide along a shear zone 
near the granite-=gneiss contact. 


Mineralization comprised chiefly pyrite, galena, and sphalerite. 
Shipments were said to have assayed $12 to $00 a ton in gold and silver. 


Fozeman — 


The Bozeman mine 7h miles from Pony and at an elevation of 
8,500 feet was being operated on lease by Farrel & Manley. 


The vein here was a typical quartz fissure vein ona 70° dip. 
In the wtopes the quartz was about 44 feet wide. Development comprised 
two adit drifts on the vein, each about 600 feet long. An oreshoot 
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200 to 200 feet long was exposed in the upper tunnel, with the face still 
in ore. There were surface indications of ore for several hundred feet 
peyond the face. It was claimed that an engineer's report shoved 7 ,OCO 
tons of $12.50 ore between the upper tunnel and the surface (about 50 to 
60 feet). Snowings in the lower tunnel were not so good, but the ore- 
shoot may have raked past the face. 


There was no equicment except cars, rails, an ore bunker, and 
tools for hand minins. 


Stoping concitions were fevorable. The ground stood well, 
requiring stull support only. One man ané his small son were producing 
12 tons of selected ore in 2 to 3 weexs of work. ‘vo cars had teen 
shipped in the spring and le tons in June. The shipping ore was said to 
assay 0.75 to 1 ounce of sold per ton. 


In the precedinz year about 14 miles of road had been built 
from the Atlantic and Pacific claims. This was sidehill construction which» 
required little or no roc: work but considerable clearing. {t was con- 
nleted by four men in 6 weeks, with the aid of the county grader for ¢ dayS. 


Norris District 


in the past, wen erouped 


The mines tritutary to Norris have, 
Gistrict, the 


into several districts znown as the Lower Eot Springs 
Upper Hot Springs district, and the Norwegian district. The mines near 
the Madisonian mine were not, strictli speaxing, incl wet in any of these 
districts andi might have been considered as constituting another Aistrict. 
All of these districts are within a short distance of the town of Norris 


ard may, with some logic, te grouped together. (See fis. 7.) 


The Washinston ond Potosi Hot Springs Gistricts are also 
tributary to Norris cut are so far away that tney should te considered 


separately. 


All mines in the Norris district are within about 6 miles of 


the town, nevertheless they are Givided into several more or less distinct 
eroups corresponding with the orisinal district Gesignations. 

ound the Boaz and Josephine mines a 

few miles east of Norris. There have been no very larfe producers in tnis 
group, but the veins appear to te higher gerade than the average found in 
the Tovacco Root region. Current production was from direct shipping 
ores. The Boaz was shipping anout e cars a month and expected to increase 
production. The Josephine was being equipped. for production on a scale 


comparable to the 50az. 


One group is centerec ar 


iv: the site 
Much activity had begun recently on Revenve flats near 
tea to have produced over $2,000 ,000 


of the old Revenue mine, which is estima ; 
e about 6 miles from Norris at 


from shallow worxings. Revenue flats ar “at : 
an Altitude of 5,00 feet. All propertses Rene in the initial developmen 
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stase, but all were shirrins ore from development ors, virtually at 
frass routs. 

The Galena anc Rosetud mines, a few nites west of Uorvris, 
would be considereé vart of the Toner Uut Srerinss district dut ure 
several miles from the geroamyp m Revenus flats. 


“he Madisoninn, ilontan: Bor, Eetvty v‘ae, and runecrous inactive 
claims form a grour near tne histnra e. tiles south of Norris. 


All mines cf the Vorris district are vitirin the foothills of 
the Docacco Ruot Ranse, consecnently ther. ace no mountain 2rades, 
Witn the excentior of a fairly stee, tut short sraie to Revenue flats, 
the mines of the cistrict may he reacnec over ae level roais. 


Yezetation is 
but theve is usually some wa 


limited to aie end cagetrisn. wWeter is scarce, 
ter in the larzer cree ls, 
Production in tne svamer of 1930 fivetuated creatly from day 

to day. It prodatly averrged about 8CO tons 9. menth. 


SJalens 


Tne Galena mine is ae the olf town of Eeveme ++ miles west of 
Norris and at abovt the sume ¢ — ion. It was teing operated by the 
Laxeview Gold Mines, Inc., tm. R. Richards, swoerintendcent. 


The principal ore todies are in sheetec zones, composed of 
narrow stringers of hizh-race quartz in cuartz monzonite. Where the 
stringers are closely spacei, ore bodies 6 to 1° feet wide are formed; 
where they fan out irto "horsetails" it is occasionally possible to mine 
individual strinrers by cxureful sorting. Usuallr, however, tne stringers 
become too small anc too ~idely spuced to te w ey 


The main oresnovt has teen minec 250 feet on the dip and 100 
to 200 feet on the strixa. ‘the din averages anuvt 33° but ranges from 
nearly flat to nearly vertical. as @ rule tne Bee ore has teen found 
on the "flats." The oresnoot snlits below the 1OC-foot level to form a 
hanging- ani foot-well ore <couy. 


The mine is developved by a 350-foot inclined shaft, and levels 
are opened at 100, 200, and 300 feet. 


Equinvment. - The mine is equinped with a 50-ton flotation mill; 
single-drum, $5-rpe hoist; a %50-cubic-foot-ner-minute, 75~hp. compressor; 
. WO-hp. centrifugal mine nump; and the necessary incidental supplies. 
Power was purchased from the Montana Power CO. 


Mining. - When visited, the mine was operating one shift only and 
producing 15 tons of ore per day. About 4O gallons of water were pumped 
per minuteée 


Stoves were open, and the back xS were supported by only an 
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Mine 


Griszly 


7- by 10-inch jaw crusher 
(15 horsepower ) 


50-ton city bin 


Plunger-type feeder 


4 1/2~- by 6-foot ball mill 
(40 horsepower ) 


Drag classifier 


Rake product Overflow 


| 

l cell M. S. flotation machine 
(25 horsepower, flotation and pumps) 
| 


Concentrates Tails 


as 2 Callow cones Settling pond 
Vv v 


I<— Overflow 4- by 6=foot 
| Ohiver filter 
Filtrate JL 

Smelter 


Figure 8.- Flow sheet, Galena mill. 
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occasional stull or god pillar. No chutes were built in the flat stopes; 
the ore was scraped to the arift by hand and mucxei into the cars. 


One drifter machine was employed on stoping and one machine on 
waste development. ‘The mine crew totaled six men. 


Milling. —- The mill flow sheet is shown in figure 8. Mine ore 
was crushed to 1 inch in a 7- by 10-inch Blakxe-type jaw crusher, passing 
thence to a 50-ton ore bin. 


A plunzer-type feeder resulated tne feed to a a by 6—foot 
ball mill operated in closed circuit with an Esperanza-type crag classifier. 


Overflow from th> classifier, at about &0-mesh, went to the 
first cell cof an 8-ccll Minerals Separation flotation machine. Concen- 
trates were taken off the first cell, settled in two Callow cones, and 
filtered in a i~ by 6-foot Oliver filter. ‘The filter operated about 
3 hours per shift. 


Flotation tails went direct to the settling pond. 


Reagents used were sodivm ethyl and anyl xanthate, Barrett No. 4, 


and cresylic acid. 


extraction was 90 percent on $5 to 36 heads. The ratio of 


concentration was approximately lig tol. 


Smelter analysis of a typical concentrate shipment was: 


BOA le dcds nada owas eislonaeicas Meee awe eee re CUT OE 5.045 
By 1 Gi oa. ca nd ceataueines baaing Semon seen arma seseeetreeeeor 7-8 
TAA cus egg SA Gee eee eee s eae Be ee Se OC een 0 
RpiheD: wana hoes seme eeneeees ee ene et 
Tron Bs ee yi ei ae alg anenaig vale eae ee scene ee ie beige ay ie OSS 34. 
ree ee 2 
Sti os oo, a. facecalccicsneaomnevatpersise Se ONS a eee Cenc Oe 4 
ManganeSe€..ccccrecesrserrrere® re ees aoe oe a 
Pismuticweaveseseeraseiewen ss eee R Te RT ee ie 
Antimony ..co-e-erees ee ee a ee Ae ra 


Insoluble ..cccvcccscvcecserrsere® 


six miners and mucxers, one hoistman, 


-~ 7 rew consisted of 
Labor. The c and a superintendent. 


one ore sorter, one crusherman, one mill operator, 
for mining and millirg, 


Costs. ~- A rough estimate of direct costs 
exclusive of superintendence, was: 


LadOP ec ceanccseseesseerrrrser%%e" 


ib gmiae 10.00 eoce 
POWEY ween ccescvececersesererrrrn ee ® 5 .00 ees 
Powder and Ca See cee ns eecesewoseerrsesre® 5 "00 eae 


Bits (detacha LY EO ce ence ante ee 
Balls and reagentS.cecrcsererrerrsrrrre’® 
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Rosedud 


Near the old town of Revenve, tne Rosehud Mines, Inc., John 
Sonroy, manager, was develorin= a quartz vein in monzorite. 


A ee 3 by 7 feet in tne clear nac been sunk 125 feet on the 
vein, at a 65° pitc: At the 95-foot level a 38% -foot drift had opened 
up three high-srace Goua each about 35 feet long, and considerable 
low-grade ore. ‘The quartz was atout 3C inches wide in tne oreshoots. 


Equipment comprised a Gardner Denver, coU-cubic foot, Model 
A - A compressor an? a new Novo No. M. hoist driven by a Foble gas engine. 
The manager stated that gusoline corsumption was about 15 gallons in & 
hours for the compressor ard about = gallons per week for the hoist when 
hoisting 7 to € tons per snift. | 


Simcing costs nad averaged 313.80 ver foot including timter. 
NO pumping hac vet teen required. 


on ° ay 
Drifting ccsts vere 87 to $3 a foot. 
A crey of four tien, including the manaser, was emploved. 
Tavenie Group 


Cn Reverse flats a srowo of 13 patented claims, 2 claims held by 
location, and e lenasel claims were teinzg exnlored and develored by an 
association of local bcusiress men ‘morn as the Revenue Mine Developing 
Group. P. V. Jackson of Yorris, Mont., was presilent and manager. ‘The 
claims included tne sroun:. worked by the old Hevenue mine, “hich is 
reputed to have produced over $2,000,060. Between 1901 and 1935 the 
recorded production of this-mine nae »242 ounces of gold and 16,878 
ounces of silver from 26,055 tons: of OLE. 


Much trencnings tad been cone ‘in a novel and interesting manner. 
A caterpillar-mounted crasline excarator had been vsed for 18 davs ata 
cost of $10 ner hour for caninnent and operator. This had completed 
about 3,000 feet o* trenchinz (estimated) at a total cost of approximately 
$2 000. The trencnes were about 5 feet deep and ' to 5 feet wide. 
Virtually no vezetution neavier than crass or sagetrush was- encountered. 

Tae trenching had exposed ore outcrone at several points along 
a north-south line at leart 500 fe set long. Old caved workings indicated 
probable extension 100 f:et or more to the north. A 20-foot vertical 
shaft and two inclines hac been driver at different points. Quartz 
lenses which dipped flatly tc the east were exposed in all openings. 
These lenses appeared to be short but srrelled ranidly to widths of 5 or 
6 feet. Not enough work hac been done to cetermine the size of these 
lenses or the frequency with which bey occurred. 


Ore was being snipped from development work. It was stated that 
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3 cars nad been siipeed in the preceding 43 week 
Tevington 


The Lexirgton mine is on a claim telonsins to the old Fevenue 
group. It was teirg operated on leace ty J. 9%. Frisbie & Son of McCallister, 
Mont. The vein strikes north, divs 4° west, and contains up to 2 feet 
of quartz. 


Development consisted of a shaft sum: vertical for 5O feet, 
and tnen €O feet acditioral on tne vein. On the 50-foot level were 
drifts 150 feet north and 75 feet sonth. A drift was being driven north 
on tne 14C-foot level. 


Eanipment consisted of a small hoist, driven by a O-hp. Noble 
gas engine, and an I. BR. tvo-drill compressor. 


About 190 tons of ore had teen shipoed, mostly from development 
work. 


Bull Moose 


Tne Bull Moose mine on Revenue flats, ommed by D. ©. Mather, 
of Anaconda, and Gordon McCloud and mother, of Yorris, is a fissure 
vein in quartz monzonite. The vein strikes north and dips 20° to 30° 
west. The quartz is froa 6 inches to 2% feet wide. 


Tne vein is cevelov ed by a 150-foot incline and a drift north 
on the 100-foot level. Fron this level a stone atout 100 feet long 
extends to surface. The totton of the shaft and most oF tne stone faces 
were in quartz. Fresumaoly this auartz was too lov-srade for shipping 
ore but might have teen of millines zrade. 


Tnere was no uncereround ceveloy ment rork south of the shaft, 
tut in a short adit on surface a quartz vein 3 feet wide was ernoced 150 
feet south of the shaft. This appeared to be a cortirvation of tne main 
vein. 


Past vroduction hac come from shivping ore which was said ta 
assay fron $8 to $0C in sold per ton. 


Blaci: Prince 


The Black Prince claim several huncred feet west of the Pull 
Moose was owned by VW. A. Reel and Gordon McCloud of “lorris. It vas 
opened by a e2-foot shaft from which Van L. Moore of Norris had recently 
shipped 64 tons of $28 gold ore. In strike, dip, and character the vein 
appeared similar to the Bull Moose. 


Emperor 
This was a new development on Revenue flats ovned by C. H. 
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Rutherford anc R. Jd. Fuchs of Casper, Wyo. %. W. Leavitt and 7. B. Frantz 
were in cnarze of onerations. 


A shaft had teex sunk 40 feet anc arifts criven 64 feet south 
5 feet north on a westeriv dipning quartz vein. It was clained 
that 7 cars of ore ned Peer shipred from Ceveloymert vor'. 


Bonz 


The Bonz mine is about 5 miles by road east of tne town of 
Norris, 2t a slightiy hisner elevation. It was being operated by the 
Jaciqot fining Cv., C. E. Pracxert, surerintendent. 


The vein strikes about N. 40° WY. and divs 70° northeast. It 
is a fissure vein in greiss; tne width of the quartz ranges from a fer 
incnes to % feet, probably averaging about 18 inches. Tyo high-grade 
shoots were being worxed; each wes 20 to 50 feet long an? raxed eastvard. 
These shoots had been productive to tne 2¢5-foot level and gave evidence 
of soing deeper. | 


From 1@70 to 1370 this mine is said to have produced about 
$200,00C in gold an@ silver, mostl:r frou oxidized ore. Retween 19C2 and 
1235 it prod@uced 3,752 onnces of gold, 3,641 ounces of silver, 14,425 
pounds of conper, and 30,763 pounds of lead from 1,95° tons of shipping 
ore, Almost all present vroduction is from primary sulvhides. The intensity 
of sulphide mineralization anpears to be in direct prorortion to the 
richness of the ore. ifuch of the sorted ore in the “univers vas almost 
solid sulphide. Smelter analyses shoved that the shipping ore contained 
1e to 14 percent iron, 14 to 2 percent lead, and less than 4 percent zinc. 


Equipment. - The mine was equinyed vith a 40-np., single-drum 
hoist; a 220-cuoic foot, 5C-hp. compressor: a J0-hp., turbine mine pump; 
drilling machines; and accessory supplies. Preparations were teing 
made to install additional compressor capacity for sinxins. 


Porer was purchased from the Mortara Fover Co. Power costs 
vere said to be abort $250 to $3CO per month. 


Tevelorment. — The mine was developed by a 205-foot vertical 


shaft a 1 tio levels, one at 165 feet and one at 265 feet. 


Mining. - All mining wes directed toward the production of 
hish-erade shipping ore only. ‘When visited (June 1936) the following 
crey was employed: Tio hoistmen (day and night); one blacxsmith (day; 
one ypumpman (night); one punpman (sravevard); six miners on stoping 


ani four miners on cevelcoprent; ani a suverintendent. 
The blacksmith shop was in the hoist-compressor room so that 


the hoistman could act as blacksmith's helper. ‘The small amount of steel 
vsed could be snarpened on part tine. In his remaining time the black- 
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smith sorted ore. Stee was sharrened by hand methods at the rute of 
about 40 pieces per hour. ‘Yimberins, track laying, and tramming were 
done by the pump men. 

Stooes were mined 3 to |: feet wide. Sorted waste was gobbed 
in the stope, tut no effort wes made to keen the stores filled. Miners 
worked on stulls and mired ty resuing. As much waste as necessary was 
first drilled and shot, planks were laid on the stulls, anc the ore was 
carefully moiled or picked onto the planks. After the ore was sorted it 
was shoveled into plans slides leading to the chutes. On the surface the 
ore was again sorted tefore shipmcnt. Miners worked in pairs; each pair 
had its own working rlace which was not touched ty the opposite shift. 


With this method six miners produced about 120 tons of sorted ore 
per month, or three-fourths ton per man-snift on direct stoping. Pro- 
duction for all men erployed averaged one-fourth ton per man-shift. 


The shinping ore averaged 2 to 4 ounces of gold per ton. 
Josephine 


"The Josephine mine is within a few hundred feet of the Boaz. 
The veins are similar to the Roaz, asproximately parallel, and dip about 
50° northeast. 


The Josephine Mining Co. was builcing a new headframe and in- 
stalling new hoisting equipment preparatory to shipping. An inclined 
shaft had been sunk 250 feet on the vein and levels cut at 100 and 150 
feet. On the 100-foot level drifts had becn driven 100 feet southeast and 
15 feet northwest; on the 150-foot level a drift had been driven 275 feet 
southeast and a crosscut 196 feet south, 


Six miners and three topmen were emploved. 
Betty Mae 


Tie Setty ifae mine is 4.3 miles south of Norris ania few 
hundred yards east of Montana Eighway 1. It was owned by 0. F. Curteman 
of Norris and operated under lease by John Bacca and William Maichel. 


The ore consisted of ouartz lenses and stringers in a crushed 
zone 3 to 4 feet wide in gneiss, The vein strikes N. 45° E. and dips 
450 to 60° northwest. 


Development comprisec an 85—foot inclined shaft, a drift 55 
feet north and a crosscut to the surface at the 30-foot level, and drifts 
55 feet north and 10 feet soutn on the 85-foot level. On the surface an 
Open-cut exposes 3 feet of quartz 175 feet southwest of the shaft. 

The mine was equipped with a small compressor and hoist driven 
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by 2 Todee automotile engine. 


T7O men and a boy Had developed the mine in 7 months, shipping 
6 tors of sorted ore. Nearly all the work had been in ore; the sorted 
lov-sraice ore was piled in a eunr. 


Montana Boy 


About 1,000 feet northwest of the Betty Mae mine is the Montana 
Boy, owned by the Montana Idaho Development So. Jack Lemon of Norris 
was the local agent. 


There are two veins 40 feet apart where exposed by surface 
worsxings. No. 1 vein strikes N. 259 3.; no. 2 vein strikes N. 0° £, 
Bota dip atout 359 northwest. The ore consists of quartz lenses and 
stringers in a crushed zone, 4 to 5 feet wide, in gneiss. 


On no. 2 vein was an 8C~foot inclined shaft and drifts 134 
feet no.theast and 46 feet southwest at the 6C-foot level. It was said 
that 2 tons of shipping ore, vielding $7,000, had been taken from this 
shart in the last 1: years. In earlier days some shallow stoping had 
been done on no. 1 vein. 


Sone old ani new surface worttings “OO feet southwest of the 
shaft exposed avout 5 feat of quartz. 


A crosscut from Bradley Creek cuts both veins at 20 feet, 
slone distance, below the outcron. Some crifting had been done on both 
veins. Ore appeared to be entering no. 2 vein 140 feet southwest of the 
crosscut. 


This mine had a reputed production of $30,00C in the eighties 
ani nineties. Numerous old worxings nearby were worked in the early 
days. Winchellle/ attributes a rroduction of $2C0,COO to the Grudstate 
ard Montana Boy; tiis probetly includes all of these old workings. 


hadi sonian 


The Madisonian mine, smown originally as tne Hendricts, was 
one of the early large rroducers of the Hct Springs district. It was 
closed in 18233. No dependable records of rroduction are available. 
When the mine was visited W. C. Templin of Norris had a short—time 
lease from the ovnere, the L. Z. Leiter Nstate of Chicazo. 


The mine is 6 miles south of Norris and 1 mile west of Montana 
Highway No. 1. The old workings were inaccessitle, put according to local 
information the mine was developed by a 5C0—-foot inclined shaft and 


Le/ Wincuell, A. N., Mining Districts of the Dillon Quairangle, Mont., 
and Adjacent Areas: U.S. Geol. Survey Pull. 574, 1914, 191 pp. 
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perhaps 1,000 feet of cevelopment work on each of four levels at 100~ 
foot intervals. It is claimed that ore 3 feet wide, averaging about 
$9.00 a ton at $20.67 per ounce for gold, was left between two of the 
lower levels. 


Water is now standing at about the 200-foot level. It is said 
tnat when the mine was operating 500 gallous per minute was being pumped, 
and that this was a major factor in causing the shut-down. | 


In the last year leasers had shipped about 50 tons of ore from 
surface workings on newly opened parallel veins or extensions of the old 
vein. ‘This ore averaged about $27 per ton on net smelter returns. 


The veins, where exposed, had a general strike of N. 45° =, 
and dipped 35° to 45° northwest. Quartz occurred in lenses up to 5 feet 
wide along a sheared and crushed zone in monzonite, 


Norwegian 


The only active lode mine in the Norwegian district was the 
Norwegian mine, which was being reopened by J. T. Dravenstott of Norris. 
This mine was said to have produced $50,000 from high-grade shipping ore 
in the early days of the district. It is in the foothills several miles 
west of the Montana Highway 1 about 7 miles northwest of Norris. 


There are two nearly vertical veins in a marginal phase of the 
monzonite batholith. The veins strike N. 20° E. and N. 40° &., respec~ 
tively. They are about 250 feet apart where developed. 


Development comprises a 110-foot vertical shaft on no. 1 vein, 
xrom the tottom of the shaft is a drift northeast on the vein and a 
crosscut to no. 2 vein. On no. 1 vein two shoots, one about HO feet 
long and another probably somewhat longer, had been stoped to surface. 
These shoots were said to have produced hizh-grade gold ore. 


No. 2 vein was gaid to be wider and lower grade tut was in- 
accessible. There were surface evidences of consideraole stoping. 


: The water level anpeared to de just below the bottom of no. 1 
shaft. 


Washington District 


The mines in the Washington district lie on the slopes of South 
Baldy Mountain and Wards Peak. Most of the claims are at elevations of 
8,000 to 9,0CO feet. ‘The Missouri~McKee, Lehigh, Hatfield, and other 
mines south of South Baldy Mountain are reached via the valley of South 
Meadow Creek. ‘The Frishee, New Deal, and other properties on the north 
Slope of Wards Peak are reached via the valley of North Meadow Creek. 
Either group is about 13 miles from Norris; the last 7 or 8 miles is 
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rough mountain road but may be traversed by automopdile in good weather, 
The roads could be Zreatly improved at comparatively small expense. 


"here is abundant timber and water in the district. Small- 
scale h-droelectric power has been developed at the Missouri-Mckee. 


Production was small in 1936, but indications were that the 
Heater mine would be developed to the prodvcing stage some time in 1937. 


New Deal or Heater 


The only activity in the district was at a comparatively new 
development known as the New Deal, owned by C. A. Heater of Norris. A 
vein of quartz 3 to 6 feet wide had been opened at three points along 
a strike distance of 500 to 600 feet. A 60—foot drift on the vein was 
in 5 or 6 feet of ore throughout its lenzth; 200 feet southeast of this 
adit a 20-foot shaft was in 4 to 5 feet of ore; about 300 or 400 feet 
southeast of the shaft was an open-—cut exposing 3 feet of ore. About 
7 tons of high-grade ore had teen shipped from development work. 


The vein strikes S. 609 to 70° E. and dips 35° to 40° south- 
west. ‘The wall rock is gneiss near the contact of « granitic intrusion, 
probably quartz monzonite. 


Missour i—-Mcxee 


Although not active in the summer of 1936, this groun has been 
the largest producer inthe Washirgton @cistrict. Its officially reported 
production since 1905 has teen 16,064 ounces of gold and 41,958 ounces 
of silver, with some copper and lead, from 14,340 tons of ore. Pro- 
duction figures prior to that time are not reliable. 


The mine was equipped with a fairly new 75-ton cyanide plant, 
compressor, etc., driven ty a small hydroelectric power plant. 


The ore bodies are flat-—lying quartz veins on the contact 
between gneiss and a sill-like andesite intrusive, neeOr ing to Winchel123/ 
the veins are 1 to lt feet thick and very uniform. Harti/ was of the 
opinion that oreshoots were localized along small synclinal folds or 
troucus on the contact. Local information indicates that exploration 
has not been pushed far beyond the limits of the original oreshoots. 


Hatfield 


Tae Hatfield mine was said to have shipped ore recently from an 


Winchell, A. N., wor cited in footnote 12. 
/ Hart, Lyman H., A Geological Reconnaissance of the Tobacco Root 

“~~ Mountains, Madison County, Mont.: Memoir 9, Montana Bureau of Mines 
and Geology, Part 2, 1933, p. 55. 
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oreshoot about 609 feet down the dip of the andesite-gneiss contact from 
the Missouri mine. 


Virginia City District 


The placer-gold production of the Virginia City district (fig. 9) 
has been several times greater than the combined production from all the 
lode mines of the Tobacco Root region. Until the recent installation of 
the Humphrey dredge on Alder Gulch placer mining in the district had, 
however, been quiescent for many years. 


The lode mines of the district have produced ore valued at 3 
or 4 million dollars. Several important producers have been developed, 
notably the Kearsarge and Oro Cache in the early days, later the Easton- 
Pacific, and at present the Marietta. Of these the Easton-Pacific has 
been the largest producer. 


Although the region was originally divided into several districts 
there is little reason for such a division, except for the group of silver 
veins on Barton Gulch several miles west of the Marietta. Nearly all 
Other veins of the district are scattered along a belt several miles 
wide between Mount Baldy and Virginia City. There are few differences 
in the general character of the ores. 


With the exception of the mines near the nead of Browns Gulch 
and Barton Gulch, most mines of the district are easily accessible, Most 
of the exceptions noted may be approached on a moderate water grade. 


Vegetation is scarce near Yirginia City and for several miles 
south. Mountain slopes near the headwaters of tne larger streams are 
heavily timbered. 


Water is available in the larzest streams. Smaller streams 
are intermittent. 


When visited, the district was producing between 2,500 and 3,000 
tons of ore per month. Probably 100 to 200 tons ras direct shipping ore; 
the remainder was being treated in the Marietta, Frospect, and Winnetka 
mills. 


Prospect 


The Prospect mine about 1 mile west of Virginia City was being 
Operated by the Virginia City Gold Mining Co. 


The ore occurs in strong, somewhat lenticular bodies of quartz 
along a fissure in gneiss. The vein strikes northwest and dips 60° to 
70° northeast. ‘The quartz has a maximum width of about 7 feet; the 
average width is probably about 3 feet. Considerable gouge and shear 
material on the wall breaks with the ore; consequently stoping widths 
average about 5 feet. 
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Oreshoots occur along a strie length of about 900 feet; the 
principal shoot is atout 4CO feet long and has been worked to a depth of 
approximately 4OO feet below the highest outcrop. (Jee fiz. 2.) 


Most of the ore mined to date has been Oxidized, although 
unaltered sulphides occur on the lower levels. ‘ihe principal sulphide 
minerals are galena, chalcopyrite, and pyrite. 3 


Development. ~ The mine was developed by three adit levels, a 
150~foot winze, and short drifts from the winze at the 100- and 150-foot 
levels. The main adit level has explored the vein fracture for 1,200 
feet or more along the strike. 


Equipment. - The mine was completely equipped with compressor, 
mining :«quipment, blacksmith shop, assay office, and 60~ton flotation 
mill, .ecause of the proximity of Virginia City boarding-house facilities 
were unuecessary. 


Mining. - Stoping was by open overhand or shrinkage methods. 
The ground was supported hy occasional stulls with headboards. When 
convenient, ore was retained in the stopes as in shrinkage stoping. 
Otherwise the stopes were open, and the miners worked on stulls. 


Stoping costs, exclusive of development or preparation, are 
indicated by the mine foreman's record of stoping operations in one small 
stope for 1 month. The stope was about 4 feet wide; a raise on one end 
was maintained as a manway. 


stoping 
| Per ton Cost per ton 

Man<Ghirts” ta0sss viuvae wees (scene. 155 0.33 1.402 
Stoperjmachine snifts.......6-. és Ay ss 
Detona lors si-.43840 ced tacee ees sees 3526 70 009 
Mises ionsdedeksad Saioweveenest eet. 1,672 4.02 .028 
Powder scesccccccccccecsess Sticks 1,594 3.42 307 
JS Gt MBean atest ates »+eelinear feet 300 64 C26 
Pole LlagZingeccoccscoceseeedOvcece 1,625 SOL eee 
PIA ccon.e snare x droop are Oe awe 976 2.10 0 

$1 899 
OM6: DYOMEN Ss 25:06 Geseeeas sees ~.tons 466 
Per Man: GHIT bss die wie eevee ee O's 
Per machine shift... ..cesceceeeedO, 11.4 


Milling. - The mill flow sheet is shown in figure 10. 

Mine ore was trammed to the mill by hand (about 900 feet) and 
dumped on a 6-inch grizzly where the oversize was broken with hammers. 
The ore was crushed in a No. e+ crusher set for 14~inch discharge. . 


A trommel with 3-inch round holes and a set of 30~ by 12-inch 
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I.C. 6972 
rolls were on the floor tut not in use, 


Crusher product ‘rent to a 25-ton ore bin, thence to a 6~foot by 
22-inch Hardinge-type ball mill, on the discharge end of which was a 2. 
mesh trommel screen. 


Screen Oversize went direct to a Dorr Simplex classifier; 
undersize passed over an amalzam plate set at a slope of 2+ inches to the 
foot, thence to the classifier. Classifier rake product was returned to 
the ball-mill feed: overflow, at about 65 percent minus 100=—mesh, went 
to a conditioner and thence to the first cell of a 6-cell Denver Sub-A 
flotation machine. 


Flotation concentrates vere taxen off the first cell; froth 
from the remaining five cells returned to the first cell. Flotation 
tails went direct to a settling pond. Flotation concentrates were de- 
watered and settled in tanks, then dried on pans over a wood fire. 


Flotation reasents used were: 


Pound per ton 


RCV OT LOS Gc cusiiauietainain sea acer 8's Sener ee epgaeteie ver eecvcee 0.15 
Barrett No. Da a igh aps Si a, tg x teats Wha LGU ea ats wears O64 
Sodium xanthate......e. ocetaie a bviee eran evesbiernnces errr r yer eee »LO 
OG SI godess se giah ath a ane a abana Sets Shwe Chea ele oo Ae ee eaeere 092 


Ball consumption was 2.68 pounds per ton. 


Mill heads were said to averace 0.24 ounce of gold per ton: 
tails 0.04 ounce of gold per ton. About 30 percent of the total values 
were recovered on the plates and 50 to 545 percent by flotation, 


Concentrates assaved 9 to 15 ounees of gold, 1690 to 120 ounces 
of silver, 7 to 8 percent of lead, and 1 to 2 percent of copper per ton. 
Forty tons of ore was milled in 16 hours. 


Power. ~ The connected power was as follows: 


Mill: Horsenower 

Coarse crusher) 0 

Tromnel eee epee ene eee ee 3 

Se GA is eee eee ere creer rere a 75 

Classifier) ah 

Pump | ae oa Horsepower 

Flotation -—-—~--~~W---~-«-—-~--——-~~.-- a2 137 
Mines 

Compressor -~——-~—~——~+——-—~~— =~ 75 

Hoist ~~—~——-~——---~------ ~~ enn 50. 125 

Tt al —-————-- 262 
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Averase vower loed actually required by toth mine and mill was 
about 150 horsepower, of which two-thirds was usei tv the mill; power 
cost was approximately $5C rer month when operating 16 hours per day. 


Power was purchaced from the Montana Power Co. 
Alamaida 


The Alameda mine is ahout e miles by good dirt road southwest 
of Virginia City. It was being operated under option by D. A. Harris, 
Operations had been confined to shippirs ore from the margins of old 
stones in the unper workings. 


Ore todi2s are tabular guartz veins in a fissure in gneiss. 
The average strike is about N. 70° E. and the dip 50° north. ‘The quartz 
was from 6 inches to 5 feet wide, probably averagirgl2 to 18 inches. 
The average assay of 41 small shipments by leasers between 1906 and 1915 
wes 1.64 ounces of gold and 33.9 ounces of silver rer ton, 


Development co: ee sed a 768-foot adit drift, over which were 
100 to 150 feet of tacks; a 4300-font vertical shaft: on Crifts at the 
UOm, Fn, 150-, 220-, antl 270-foot levels. (See fig. 2.) This work 
was said to have been-done detwcen 1855 and 1838. It is now (1936) 
full of water below the. so oot level. ‘The shaft eapveared to be in 
goon condition. 


According to the old maps an oreshoot 3G0 feet long on the 
surrace had tapered to about 200 feet at the 150-foot level; a small 
stope was shown on the 270-foot level, but no stopin+ was indicated on 
the 2/0-foot level. On the surface and in the adit cirift ore was more or 
less continuous but was considerably broken up by premineral faulting for 
loo feet southwest of the main oreshoot; this ore ha’ been stoped to the 
surface. Adjoinin. the Alameda on the southwest, an oreshoot on the 
Bamboo Chief claim was indicated as being several hundred feet long. 

The map shows a 120-foot shaft and several hundred feet ef drifting and 
stoping on this shoot. 


No deep-level oxploration was indicated southwest of the main 
oreshoot on the Alameda. Below the adit on the Alameda is a small mill 
building containing a battery of ten 1,000~pound stamps. Stamps and 
building seem to be in good condition. Compressed air for mining is 
supplied by an &~ by 10-inch compressor driven by a 25-horseporer motor. 
Power is purchased from the Montena Power Co. 


U. S. Grant . 
The U. S. Grant mine has been one of the most consistent pro- 
ducers in the district although at no time a very large one. From 1908 
to 1926, inclusive, the officially reported production was 834 ounces 
of gold and 46,393 ounces of silver from 1,764 tons of shipping ore. 
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| Some production was reported for nearly every year between 1908 and 1926; 
none has been reported cince 1920, althougr some ore hes undoubtedly 


been mined. 


The lowest adit is near the Alder Gulch road about 1 mile south 
of Virginia City. The mine was being operated by D. A. Harris, who was 
Shipping ore from the old dumms. It was stated that net smelter returns 
of $1.50 to $4.50 a ton had been odt::ined from 6CO tons of dump ore. 


quartz lenses 3 to & feet wire occur along a strong crushed and 
sheared zone in greiss. The strike is about N. 45° E.: the dip is 45° 
northwest. As a rule the high-grade ore is found in narrow streaks 
along the hanwing or footvall. EHish-grade ore is also found in narrow 
stringers through the crushed vein matter. 


The mine is developed by six adit drifts; the uppermost adit is 
about 500 feet vertically above the lowest. The vein outcrops are in- 
clined in a sweeping curve up the hillside. Consequently, each adit is 
offset southwest from the next lower adit, with the result that the area 
prospected by the drifts has a northeasterly rake. ifost of the stoping 
has been done for a distance of about 600 feet along adits nos. 2 and 3. 
The largest stope was about 200 feet long. 


Tinnetica 


The only mill operating on Alder Gulen was at tie Winnetka 
+ Ad o e . e e is cf 
mine 4.6 miles from Virginia City at an altitude of 6,600 feet. 


Officially reported production from 1909 to 1932 was 3.205 
ounces of gold and 4,7!!7 ounces of silver from 3,322 tons of ore, Nost 
of this was from shipping ore. During 1931 ani 1932, £81 tons of milling 


ore yielded 236 ounces of cold. 


raed ber ‘ e a e ey * e r a 
Geo. H. Gohn has overated the mine since 1931. Starting without 
e mine and built a small amalveamating-concen— 


Capital, he hac ecuirpedc th 
nes had an all-time production 


trating mill. Gohn estimates that the mine 
of about 6,000 ounces of zold. 


The ore corsists of strons lenses of quartz in a wide crushed 
and sheared zone in gneiss. The strixe is S. 769 Z.3 tne dip is 50° 
soutno. Where accessible, the qucert: lenses were not long tut swelled 
rapidly to widths of 4 or 5 feet. In the areas already stoped the 
lenses were closely spaced. 
dit drift, said to be en- 


Development comprised 2 60C-foot a . 
tirely in ore. Over half of this was snaccessible because of caving, but 


surface workings indicated that ore existed at least in places through- 
out this distance. Wear the adit, about 240 feet of continuous ee 
extended to the surface, a maximum distance of atout 2cO feet on the dip 


of the vein, 


5918 abge 


Google 


I.C. 6272 


Equipment. - The mire was equipped with a 25-ton amalganating- 
concentrating mill, an Ingersoll-Rand, tyve 20, 210-cubic foot compressor 
driven by a 30—hnp. metor, chops, bunxzhouse, and toarding house, 


Mining. - tne mininz method in use was a combination of square 
set and cut-and-fill. Sills were closely timbered. The first cut above 
the sill too oit a wedfe-shaped area between the sill cap and the hangirg 
wall of the crushed zone, The next cut was on the dip of the vein and 
was timbered with sets standing normal to the dip. Chutes were then 
built, the lust set of timbers was lazzed over, and stoping was continued 
upward ty. cut-and-fill methods. The ground was heavy, and it was always 
necessary to support it witn stulls or half sets until filled. In 
places full scts were required. Filling was obtained from the gouge and 
erusked material within tne vein fissure. 


ng. - Mine ore was dumped into 2a 2o-ton bin, from which it 


4 e 
Ene. 
passed over a grizzly to a 7— by 10-inch FPlare-typ2 jaw crusher. 
The crusher procuct was lifted bv « bucwct elevator to an 60- 
ton ore bin, from which it wert to a 1Cfoot Line Chilean mill revolving 
at Sr. p.m. The mill ves ecuipped with 30-mesh screens. 


The mill product passed over an amalzam plate, thence to a 
Wilfley tatle wnich produces a final tail and a finished concentrate. 


Mill data. - Pecovery was distributed as follows: 


Lane mill (inside amalgamation).... 65 

Pla eGnciua te bance Peta cowadeweaen, “EsEOrs 

Mp LOS a deem ecmesbien er eduet ewes uee, tb WO 
Total. TeCovery. sssicawtecsvewe (5 tO 7 


Heads averazed ©.3 to 0.4 ource of gold per ton. 
Mill capacity - 1 ton per hour on hard quartz; 14 
tons ner hour on oxidized ore. 
Actual operating capacity, in- 
cluding shutedowns, 15 to 20 tons 
per day. 
Shoes and dies -— manganese-steel shoes and Latrobe 
or Midvale dies used. One set lasted 
7,000 to 10,000 tons of ore; cost $700. 
Sereens — sot lasted 500 tons. 


Power. - Connected horsepower for mine and mill was as follows: 
COMPYESSOL.eceee oeworeoereoeavweeeoeneeeovn en eeeaesveveevnete ee Bie, 


Mill ANG CLUSHET . ce ceceswsecssecccscsvecvevscsens 50 


TPAD VO rece averenk. aaa ee eee Cove eee ee eB eee rereeveernesee 5 
Power consumption at capacity production was about 24,000 kw.- 
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hr. per month. Peak-demand load rating was 50 hp. 


Labor. - Labor required for capacity operation was: 


Miners and muckers......- Se SaLaenaw.oais ee ere eee eae S 

Millmeneccccccsccevcoesscesse snk, us aah a arene eves e's é Aiea waco eee ete eens cgeeeen 3 

Bi Sr bisa: io ses ie: kite pov o Ws al arse wrens Sai S OM BS Ruel sete tere RR Ce eee 1 

General Laborerecceccorsecoees® ence cece reser ssesesseeesoese 1 

Superintendent ..ccscesessrrereseecers s-cciasisese dle ledaca ea orate Saceneteeae 
Ricdell 


E. L. Riddell o7 Alder, Mont., was developing a strong quartz 
vein on Alder Guich, & miles from Virginia City. Where the vein was 
exposed by a crosscut it was 13 feet wide. A drift 100 feet southwest 
of the crosscut had teen driven alongside the vein and did not expose 
its full width. Another vein, 6 feet wide, had been intersected by the 
crosscut 100 feet southeast of the large vein. Both veins had a south- 
west strike and a nearly vertical dip. 


Dump ore was teing shipped to the Prospect mill at Virginia 
City. Plans were being mace to ship 50 tons a day of newly mined ore 
from the large vein. Ten men were employed. They were working by hand 
methods, but a compressor was to be installed. 


Silver Rell 


The Silver Bell is 5.5 miles by road southwest of Virginia 
City or 6 miles by road southeast of Alder. It was being reopened, under 
option, by Ruoert Garrison of Virginia City. 


The old workings, said to have been abandoned before 1900, 
indicated a comparatively shallow shaft and about 250 feet of stoping 


along the strike. Other old surface work indicated that some ore had 
been mined along'a total strike distance of about 000 feet. 
inking a Ue by 6-foot vertical 


The present operators were & 
osscut to the vein at the 150-foot 


shaft, from which it was planned to cr 
level. 


old Ingersoll-Sergeant compressor 
t C&O r. pe M3 a Weber-Case, L5-hp. 


gasoline-driven hoist; and the necessary accessory supplies. The com- 
pressor delivered 145 cubic feet of air per minute and used 10 gallons 
of gasoline in two shifts. The hoist used 5 gallons of gasoline in two 


shifts. 


Equipment comprised an 
driven by a Hudson auto engine a 


een erected by three men in 


An 18-foot timber head frame had b 
to put the head frame and 


3 days. An acditional 4 days were required 
shaft collar in shape for sinking. 
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Sinking had commenced on July 13; the shaft was down 100 feet 
when visited on August le. The ground was soft, having required only 
four bo-~es of powder for the 100 feet. From 15 minutes to 1 hour each 
shift v 1s consumed in bailing water. | 


Sawed timber cost $25 per thousand feet delivered. About 100 
board feet were required per foot of shaft. 


The following crew was employed: Four miners in bottom (two 
each snift); two hoistmen (one each shift); one tonman; one blacksmith- 
handy man; one timber framers: one foreman. 


Homestalke and Blackrock 


The Homestare and Plackrock is on the ridge tetween Browns 
Gulch ard Alder Gulch 7.5 miles by road from Virginia City. The altitude 
is probably atout 7,000 feet. The mine was heing operated under option 
by Frank Hammond of Virginia City. With two helpers, Hammond had mined 
about 100 tons of shipping ore in 3 months by hand methods. This ore 
was stated to assay from $15 to over $50 a ton in go.d and silver, 


The ore occurred in flat-lying, tabular auartz veins in gneiss, 
The quartz was 2 to 5 feet wide; the strike was about N. 60° E. and the 
dip 20° to 30° northwest. 


Development consists of a 9O0-foot adit crosscut and drift. 
Old stopes extended continuously for about 300 feet along the drift toa 
cave, beyond vhich the drift was said to be in ore for several hundred 
feet more. Underhand stopes had been worked down the dip about 100 feet 
below the drift. Many stope faces were in quartz; most of the current 
proiuction was teing mined from around the edges of the old stopes. 
Stopes vere open and were surported by stull and headboard only. 

It was said that a crosscut from the Alder Gulch side would 
tap the vein about 400 feet (on the vein) below the present workings. 


Easton—Pacific 


The Easton-Pacific mine has beun the largest producer in the 
Virginia City district. Production prior to 1202 is not recorded. 
Some production was reported for nearly every year from 1902 to 1922, 
inclusive. The officially reported production from 1°02 to 1935 was 
22,091 ounces of gold and 759,148 ounces of silver from 70,049 tons of 
ore. Most of this ore was inilled. The records for 11 years of milling 
indicate that the ratio of concentration was about 2!! to l. 


Tie mine is near the head of @rowns Gulch, 7.3 miles by road 
from Virginia City, at an altitude of about 7,000 feet. It was being 
reopened by L. V. Hansen of Virginia City and =. F, Ceallon of Crosby, 
Minn. Preparations were under way to mine a considerable tonnage of ore 
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said to be left in the upper stopes, after which it was planned to un- 
water the mine and explore the deeper levels. 


There are tt vias parallel veins in a lens-shaped stock, 
classified by Winchell12/ as a quart7—-monzonite aplite. The Easton vein 
has been the principal producer. s strikes northwest and dips steeply 
northeast. According to Winchelll9/ the orebodies were 18 inches to 

6 feet wide and were mineralized with free gold, auriferous pyrite, 
tetrahedrite, sphalerite, stibnite, and argentite. 


| Two major oreshoots have been developed by adits, a LOO-f oot 
vertical shaft, and a winze. The bottom of the winze is said to be in 
ore at a depth of 700 to 800 feet below the highest outcrop. 


North Louain 


The North Louvain adjoins the Haston-Pacific on the northwest 
and appears to be in a continuation of the Easton-Pacific vein system. 
The only development upneared to be an adit drift and a stope 50 feet 
long which had been wor’xed to surface - 25 to 50 feet above the drift. 
The drift was caved beyond the stope. However, surface outcroppings of 
quartz were visible some distance to the northwest. 


Lewis Gilbert and James Wright were mining under lease a small 
block of ore adjoining the old stope. ‘he vein was 5 feet wide, including 
18 inches of shipping-grade ore. About lo tons, said to assay $15 to %28 


a ton, was on the dump ready to ship. 


Alhamtra 


The Alhambra is on tue mountainside above Barton Gulch about 
16 miles from Alder. It was temporarily inactive but was said to have 
shipped one car of $12 to $25 ore during the summer. A eo 
crosscut had recently been completed; it was said to have cut a foot 
vein. 

There are some old workings, now caved. The property is owned 
and operated by J. L. Jay of Alder. 

Fork 

The Fork mine, owned and operated by Pete Rostad, is near the 

Browns Gulch Road 6 miles sontn of Virginia City. 


A 2~foot quartz vein, ina crushed and sheared zone in gneiss, 
strikes N. 35° E. and dips 20° southeast. It is developed by grea 
drift along which the vein has been stoped for about 100 fect. ipping 


15/ Winchell, A. N., work cited in footnote le. 
16/ Winchell, A. N., work cited in footnote le. 
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ore vas being mined by hand methods. 
Marietta 


The Marietta mine is at the head of Barton Gulch at an elevation 
of about 7,500 feet. It is reached br a sood mountain road 17 miles up 
Barton Gulch from tne town of Alder. 


Before the present operators took hold, the Marietta had been 
operated spasmodicaliy for a nunber of years, during the course of which 
considerable development wor': had been completed. Apparently, none of 
the earlier operativuns inet witn success. However, tne Marietta Mining 
Co., under the management of W. L. Bell, commenced operations in 1935 and, 
by the summer of 1336, was on a dividend-paying basis. Production has 
been maintained at approximately 1,000 tons per month (since increased 
to 1,300 tons). 


surface pliant. - The surface plant consists of a 50-ton flota- 
tion mill, sawmill, »slacksmith shop, assay office, cooknouse, bunkhouses 

9 ’ +] ay | 9 + 
and family cabins. 


An Ingersoll-Rand, two-stage (12— by 15-inch, 12- by 9-inch! 
compressor supplies compressed air for the mine. 


All power is purchased from the Montana Power Co. 


Mining. - When the mine was visited production was being obtained 
from two oreshoots, each on a different vein. The orebodies occurred 

in quartz lenses or tabular veins ocpying fracture zones associated 
with aplite dikes in nie-Cambrian gneiss. Mineralization consists 
principally of frec~-gold auriferous pyrite, with some arsenopyrite and 


galena. 


The "Metallie® vein strikes about N. 45° B. and dips 35° to 4A° 
soutneast. The width of the vein averages abont 5 feet. 


The Marietta vein is somewhat narrover, averaging 2 to 24 feet. 
This vein strixes almost due north and dips steevly to the east. 


Each oreshoot nas a productive strixe length of 300 to 350 feet, 
but neither has been explcred at depth. At the time of visit a winze 
was bein sunk on the Metallic vein. 


The mine is developed by a 900-~foot adit crosscut to the veins 
and considerable drifting on each vein. There is 200 to 300 feet of 
stoping above the adit level. 

An overhand, open-stope mining method was being used; the back 
was supported by stulls and half sets. In the flat stopes on tne Metallic 
vein it was necessary to Jay plans slides from the drift to the working 
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face. The ore was scraned down these slides by hand. 


At this time considerably over half the ore was being obtained 
from development work; stoping operations were of secondary importance. 
This is well illustrated by the division of mine labor, which was as 
follows: 


MAM OTS: 5-55 VO EM Se se sos) o:d cd wm tia eae eh ets og: Sse Ge ee eek Se eee ewes: Oe 
Miners - sinxing (this inelades NOist Man) scwcd lee wenereeiae- 6 
MINeGr =: OT lf GINS < sai ee sive. cee ere See ee ii~wreeeiete@earonee, 
MUCKETS ANG CTAMMETS eee cerccsececvecccesresvscerccvacesssevece | 


Tne manager stated that about 18 tons of ore per day was being 
obtained from the winze, 6 tons of ore per dav from @rifting, and the 
remainder (about 16 tons) from stoping. 


Milling. - The mill flow sheet is shown in fieure 11. Mine 
ore is crushed to ae size in a 9+ by l6-inch jaw crusher, from which 
it is carried by belt conveyor to the fine-—ore bin. 


From the fine-ore bin the ore goes to a Ut by 6 foot Marcy 
ball mill turning at C5 r. p.m. Ball consumption was about 6 pounds of 
cast-iron balls per ton of ore crushed. 


The ball mill operates in closed circuit with a Dorr Duplex 
Classifier. Retween the ball mill and the classifier is interposed a 
5-spigot hydraulic trap to catch the coarse gold. The spigot product is 
drawn off at about 4-hour intervals and totals about 150 pounds of con- 
centrate per day. 


The hydraulic trap consists of five pockets, each 4 inches wide. 
The successive pockets range in length and depth from about 5 inches long 
by 20 inches deep at the feed end of the trap to about 12 inches long 
by le inches deep at the discharge end. Each pocket tapers gently toward 
the bottom. 


The classifier overflow (at about 50 percent minus 200~mesh) 
goes to the first of eight Union Iron Works flotation cells. Concentrates 
are taken off the first cell only; a ratio of concentration of about 
40 to 1 is obtained. The remaining seven cells are used as roughers, the 
froth from each returning to the first, or cleaner, cell. 


Tne following reagents were uscd} 


Pound per ton 


S0ds) Gch2s atau cuakeioraie cateneGueemeeeeeouets 0.5 

Amy] Kanthate cr s.ccevcccecccerecerevcscvcevens eae wl 

Cresylic PC VO ae eh Oe REDE ES WEES ok 

Aerofloat Lg eer eee eee ere ee ee ee ee ee ee ee Some 
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Tails from the last cell pass over a 10-foot by 24-inch blanket 
tatle, thence to waste. Blankets are changed once a day, but heads to 
the blanket table are so low that very little recovery is obtained here, 


Total recovery was 0.27 ounce of gold and 1.11 ounces of silver 
per ton. A 93O- to 94-percent extraction was made. Of this, about 70 to 
50 percent was recovered in the hydraulic trap and-virtually all the 
remainder in the flotation concentrate. 


Concentrates from the tran and blankets are treated in an 
analgam barrel, and the resulting analeam is reduced to bullion. 


Flotation concentrates go to a combination settling tanx and 
filter of local construction. This comprises a 10- by 4- by WFfoot 
wooden tank, in the bottom of which is a framework about 14 feet high by 
ahout 9 fect long by about 4 inches wide. ‘This framework is covered 
with filter cloth and the interior connected to a vacuum pump. When 
the tank has been filled with flotation froth, a le- or 13-inch vacuum 
is formed in the filter and continued for 24 hours. The solution is 
thus drawn off through the filter and leaves a cake containing about 12 
percent moisture. One batch run produces about 1,200 pounds of concen- 
trate. To maintain continuous oneration it is, of course, necessary to 
use two tanks alternately. To facilitate handling of the dry concentrates 
one end of each tank is removable. 


Costs. ~ Costs for the 6 months January tu June 1956 were as 
follows: 


Per ton 


Mine labor: 
STOPIN cer ccccenvservcsccvrssvccesvsscevvves tO 648 


Developmen b.2546 ote habeas eee aes eeeka ee eOU7 
PenmM Vey eawe we ieee ONilee Sete Gaween ee 4S 3 
MOA sax uasceees eee ere secetes,  ec0o 2.034 
Mine power and supplies; 
POWEY cece eee eereceeee eee ee sie avasnats eee O.132 


SUPPLLCS .ceerecce ree sesecsccsersesevcnver ces 574 
Cr sital EQUIPMENT .. eevee re eerserecccereveee 022 


6209 . 
Motel nit Ae tactc-wal a Sa-araaeu ares aib-pacharioatiecee scans RS 2,967 
MANTIS 5 ose s Shae wenies Se ae na ee et ee eee L Qucimiase ed eacarsiue. GO! 


General expense? 
J igs Bas Loy =» ae em eer mer Sea ee emer me eer eee ee 0.209 


RASBY TAS is oss ee 56.6 60S He Ee Fes he Ae eae 0193 

HavlinS ec -cocssvecccvecevecsasvcsevrvcesvsevccrs 284 

Miscellaneous (office, etc.)..cceceees ee ee ee 
TOtAlcuedaususwineeaeeae sue eeeeen acess. F002 gt 


Total mining and 10) 0 BB 2 bo cae ge ep a a ne ae Re a 5 528 
Tonnage mined and MV CG ie Seg ealsatuie ea euweaes 6,163 © 
Man shifts WOPKEA. s,s eeeeeees eee oven ene ee eerevee 4765 
Average wage per BV adsaaenan diane ccasteaitn deme $4 388 
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sheridan and Twin Bridges Districts 


Aside from the fact that the mines from Wisconsin Creek south 
are tributary to Sheridan while those north of Wisconsin Creek are 
tributary to Twin Bridges, there is little reason for dividing the area 
into two districts. (See fig. 12.) 


The mines are widelv scattered around the western end of the 
Tobacco Root batholith. Although there are marked differences in the 
character and mineralization of indivicual veins the general character- 
istics of the two districts are similar. Mineralization varies with 
little regard for geographic position, tut probably is governed to some 
extent by zonal relations, from pyrite-chalcopyrite through pyrite-galena- 
sphalerite to the heavy galena nineralization of the veins in the Paleozoic 
sedimentaries on Wet Georzia and Goodrich Guiches. Shipments from one of 
the principal lead veins averaged approximately 1 ounce of gold, 14 
ounces of silver, and %0 percent lead per ton of ore. The Strawn mine 
in Belle Canyon is characterized by free gold, with a nearly complete 
absence of sulphide mineralization. 


Many claims have been wor'red on a small scale. S90 far no mines 
comparable to the most impcertant mines of the Prony, Norris, or Virginia 
City districts have teen develoned, revertheless ther: are several 
attractive possibilities. 


From Mill Creek north, the mountains rise abruptly from nearly 
level alluvial plains. Consequently, only mines on the outer edge of 
the mountains are easily accessitle throughout the year. Many of the 
mountain roads are in ncor repair; notable exceptions are the roads up 
Ramshorn Creek, Mill Creek, and Bear Gulch. 


With the exception of veins on the outer edge of the nountains, 
particularly the Broadgauge-Tamarack, and the mines on Georgia Guich, 
most mines of this area are close t» timber and water, 


When visited (August 1936), the Sheridan district was producing 
about 1,000 tons a month, chiefly from the Red Pine mine; the Twin 
Bridges district was producing about 50 tons a month from a number of 
small leasing operations. 


Agitator | 


The Agitator mine is on Ramshorn Creek, 10./ miles by good 
mountain road from Sheridan, at an altitude of 6,000 to 7,000 feet. It 
was being operated on lease by L. E. Wright and A. L. Moore. Old gobs, 
dump ore, and a little newly mined ore were being treated in a small 
mill, 


Five adit tunnels have developed the vein for atout 400 feet 
along the strike and dip. The ore was said to occur in quartz lenses up 


to 3 or 4 feet wide in a strons fissure in limestone. The strike is N. 
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10° E.: the dip is 50° west. 


The present operators and one extra man were milling about 500 
tons of oxidized ore a season. This ore was said to average about $5 .00 
in gold per ton. 


The mill comprised a battery of three 600- to 700~pound (estimated) 
stamps, dropping at 60 to 100 drops per minute. Battery screens were 
—mesh, | 
The battery was followed by a 26- by 43-inch amalgam plate, 
Which was followed by two blanket tables, each 26 by 52 inches, used 
alternately. 


Following the blanket tables the pulp passed over an 18-inch 
by 10-foot launder plate to waste. 


Mill capacity was 5 tons of oxidized ore in 8 hours. An | 
extraction of [CO percent was claimec. Of this, 20 percent was obtained 
on the blanket table. 


Power was furnished ty a home-made, overshot water wheel, 10 
feet in diameter and 3 feet wide, turning 22 to 26 r. p. m., according 
to the water supply. The water was taken from Ramshorn Creek through 
a ditch, thence into a %-foot wide flume built on a glove of 5 feet in 
50 feet. The flume delivered the water at a tangent to the upper peripn- 
ery of iae water wheel, 


When visited there was an estimated flow of 100 miners inches 
of water. This was turning the wheel at 22 r. p.m. 


Goldschmidt or Steiner 


The Goldschmidt group comprises four claims, 11.6 miles by good 
mountain road from Sheridan on Currant Creex, a northerly branch of 
Ramshorn Creek. ‘The altitude is probably under 7,000 fect. ‘The mine 
was owned and operated by Jake Steiner an@ sons, of Sheridan. 


The vein appears to be in the same limestone formation as the 
Agitator, with which it corresponds in dip and strike. The ore con- 
Sists of oxidized quartz lenses and stringers along a bedding-plane fault 
in limestone. "Manganese pockets" are frequent near the ore. 


Active development consists of an adit crosscut and about 
300 feet of drifting on the vein. A small underhand stope was down 20 
feet in ore. This work is evidently on the domward continuation of a 


vein indicated by old workings and dumps several nundred feet up the 
hillside. 


Mining. - High-grade gold ore was being mined by hand methods 
and shipped from the lower workings. Ore of less than shipping grade, 
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together with dumn ore from the old cumps, was being treated in a small 
mill. 


Milling. - Mine or dump ore was dumped cn a e-inch grizzly, 
the oversize from which went to a 5 by 7-inch jaw crusher, thence to 
a small ore vin. 


From the bin, ore went to a 10-stamp Straub prospectors mill, 
thence over a 35— by 9O-inch amalgam plate (in two sections), followed 
by two 33- by 54-inch blanket tables used alternately. 


Mill extraction was about &%3 percent on $10 to $12 heads. Mill 
capacity was 12 to 15 tons of oxidized ore in 24 hours. Power was furnished 
by a McCormick Deering tractor belted to the line shaft. 


Cousin Jennie and Cousin Jack 


The only active production on Mill Creek was at the Cousin 
Jennie where the owner, D. T Clemo of Sheridan, was mining high-grade 
gold ore by hand methods. One man was producirg about 1 ton of ore per 
month. 


A quartz vein from a few inches to 10 inches wide was developed 
ty 100 feet of drifts. It was stated that 15 tons of ore had yielded 
net smelter returns of $1,/00. 


‘A nearby parallel vein, known as the Cousin Jack, is developed 
along a strike length of 50 to 75 feet by two adit tunnels and a short 
crosscut, from which abovt 70 feet of drifting has been done. From 
the lowest drift to the surface is atout 150 feet on the dip of the 
vein. The quartz is 2 to 4 feet wide, but only sclected ore is of 
Shipping grade. 


Broadgauge-Tamarack 


The Broadgauge-Tamarack is in the foothills of the Tobacco 
Root Mountains, 44 miles northeast of Sheridan, at an elevation of 6,175 
feet. It is owned by the RBroadgauge-Tamarack Mining Co., Alexander 
Leggat of Butte, Mont., manager. 


It is estimated that in the early days of the district $200,000 
in gold was mined from surface workings on this property. Later pro- 
duction has teen intermittent, but some has been reported for nearly 
every year since 1908. ‘The officially reported production from 1908 to 
1935, inclusive, has been 5,055 ounces of gold and 380 ounces of silver 
from 8,976 tons of ore. 


The ore todies are replacements and impresnations along zones 
of intense fracturing in Limestone near intrusive igneous sheets and 
Masses, There are tvo intersecting fracture systems, the Broadgauge, 
striking N. 309 E. and dipping 45° northwest, and the Tamarack, striking 
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east and dipping 35° north. 


Recent production has come chiefly from several oreshoots along 
the Tamarack veins. Most of the early production was, however, from the 
Broadgauge. This vein appears to contain the stronger oreshoots, Old 
surface workings extend continuovsly about 4OC feet along its strike, and 
the lowest adit level cuts it at a cepth of LAO feet on the dip, exposing 
a crushed zone over two sets wide, 


the ore is completely oxidized; values are almost entirely in 
free gold. 


On the vein the fround requires close timbering and would re- 
guire constant maintenance to keep it in good condition. In the cross- 
cuts the ground stancs without timhbering. 


The mine is eauipned vita a compressor, Grilling and blacksmith 
ecuipnent, and a fair-size mill building which contains a small ball mill 
followed by a number of nlates and traps. It is said that a fair re- 
covery is made by stvaight amalgamation. aA wilfley table was installed 
but was not used tecause of the very small amount of sulphides in the 
ore. 


Power is ourchased from the Montana Power Co. 
Red Pine 


The Red Pine mine had been taken over recently by the White 
Pine Mining Cc., Robert 4, Larson, president and manager. ‘The mine is 
On Indian Creek 8.5 miles by road from Sherican, at an elevation of 
7,800 feet. 


The vein fracture crosses a limestonc-ereiss contact; the 
strike is about ™. 20° &, and the dip 50° west. The productive oreshoots 
have all been in the limestone. These oreshoots were strong, lenticular 
codies of quartz. In the Snelss the vein fracture is well-defined and 
in places contains narro- but well-mineralized quartz veins. Ore bodies 
in the limestone had averazed 4 to 5 feet in thickness and had in places 
been 10 feet in thictmess,. 


Devclopaont. -— The unver workings, from which all production 
had come, were devel ned by a short crosseut acit and about 500 feet of 
drifting. a winze was being sunk on the vein. This showed a strong 
face of ore in the bottom, 135 feet below the adit level. Stopes had 
Seen worked at intervals along the entire lenath of the drift; the main 


setope was about 150 feet long and extended to the surface, a distance of 
100 to 200 feet, 


A 1, 700-foot adit crosscut in gneiss intersected the vein 640 
feet on the dip below the upper workings. A drift was being driven 
northeast along the fracture to explore the vein in the limestone. 
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Centrifugal pump 


Settling tank 
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Figure 13.— Flow sheet, Red Pine nill. 
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About 1 cutic foot of water per seconi (estimated) was flowing 
from the crosscut. 


Equipment. ~ An Inzersoll Fanc 10- ty le-inch compressor, driven 
by a 50-hp. motor, supplied air for minin-. 


A 900~foot "jis-hact:" tran, vith buckets of 400-pound capacity, 
carried 40 tons of ore in two shifts from the woper workings to the mill. 


A 50-ton flotation mill had recently been completed. This was 
situated just below the lover crosscut adit. 


Mining. - An oper-stove, overhand mining method was used. ‘The 
back was supported ty stull and heacboard only. The stope ovtlines were 
irregular; areas unsupported by pillars or tongues of waste were not larze. 


Milling. ~ The mill flow sheet is shown in figure 1}. 


Ore from the trar was cumped on a leincn grizzly; the oversize 
went to a 7~ by 10-inch jaw crusher thence to a 4O-ton ore bin. 


A 4. by 5-foot Denver, Marcey-type tall mill, operating in closed 
circuit with an Akins classifier (1l-foot by ¢6-inch spiral), ground the 
Ore to about 100—mesh. 


Classifier overflow went to the first cell of a Uecell Denver 
Sub-A, No. 18 flotation machine. Reazents used were: 


Pound per ton 
Sodium ethvl xantheate........ re ere rere oe O53 


Pine Oude geese Weare Sl Boe meceneiereeenadetent eeeveeveecre eeeoveenvrese 09 


A finished concentrate, assaying 7 to 9 ounces in £014 and about 
the same in silver, was taken from the first cell. 


Flotation tails went to a Wilflev table which produced a final 
tail, a leounce middling which was returned to the ball mill, and a con- 
centrate assaving about 2 ounces in gold. The table concentrates were 
chiefly hematite carrying gold. 


Concentrates were dewatered ina settling tank, 


Recovery was 85 to 90 percent on $10 heads. The ore contained 
a high percentage of oxides. 


Connected power for milling was as follows: 
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Power was purchaced from the Montana Power Co. 


Labor. - Nineteen mcn were emploved at the mine and mill: these 
were distrituted as follows: 


MIMOM San: MAU ee asa thas dogl id atele ea OSS Siete wee Geom ee eeeameeen OL 
Mine TOP CMAN Soh coos eS Weal eS WS Cee aN SOO Oe. es iw be ek eee 
Gricier men (1. -cace Shirt.) 5.c5:05-02s see eet oe ecw ew a ue es eee 
Mill operators (including foreman)... .cccccocececccceccecrens 
Pad Line SCA ay Len anv 6 5ae wae Gis aes e awh wr eie Oreo AS wat eles Gre weer 


NANOS CP ac ctit- sre eleie ew Ow rere ewe e ee oes OWE we OREN Cee wes 


meine 


Lucicr Striice 


On Indian Creek, 11): miles from Sheridan, the Lucxy Strike mine 
was being operatec bi Ole Moe and Sam Hagenbercer. The elevation is about 
9,500 feet. There is a road te the mine, tut the last 14 miles cannot be 
traversed by automobile. 


A quart? vein wo to 3 feet in width stries east and dips 45° 
to 60° north. It was develoned ty a 90-foot shaft at the 30~foot level 
where there was atout 5G feet of drifting. about 100 feet below the 
shaft was a 2''5-foot crosscut adit from which there was 30 feet of driftin 
on the vein. 


two shirments, ore of 7 and one of 12 tons, were said to have 
assayed $l. and $27 a ton, respectively, in gold and silver. 


A recently installed Gibson prospector mill, driven by an old 
automobile engine, was ¢rinding 1,400 pounds of oxidized ore in 7 hows. 
Fuel conswiption was 5 gallons of gasoline per shift. 


Fairview 


The Fairview mine was being operated by the Fairview Gold Mines, 
Inc., Byror Felton, manager. The mine is on Wisconsin Creek 64 miles 
from Sheridan at an elevation of about 6,000 feet. 


Active develownent comprised an adit crosecut and several 
hundred feet of drifting. One oreshoot hed been actively mined during 
the year. This oreshoot was a "cnimney" or "pipe" along a bedding plane 
in limestone. It wes 10 to 20 feet long and 2 to 4 feet thick ani had 
been mined about 100 feet above and 200 feet below the drift. It was 
apparently localized along a channel formed ty the slipping of one lime- 
stone bed over the otner. The ore consisted of highly oxidized quart: 
stringers and replacements alonz the beddinz-plare fault. The degree 
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of oxidation indicated a heavy original sulphide mineralization. It was 
stated that 740 tons shipped in the last year had averaged $4% a ton in 


gold. 


Ore remained in the bottom of the stope, but hoisting along the 
irregular stope had become so difficult that it had been Aecided to 
discontinue stoping and resume drifting on the main level to a point 
under a strong surface showing, some distance ahead. There were about 
500 feet of "backs" over the drift. 


The mine was equipped with a 220-cubic foot Gardner Denver 
portable compressor, blacksmith shop, chanze room, and ore bins. 


Lakeshore or Gladstone 


The Lakeshore or Gladstone mine is at the head of Wisconsin 
Creek at an altitude of 8,000 feet. It is reached from Sheridan over 12 
miles of mountain roac, the last 3% or 4 miles of which was steep and 


rough. - 


The mine had been extensively developed an& completely equipnved 
- In comparatively recent years but had been idle since atout 1929, When 
it was visited five men, under the direction of Wm. H. Mader, were 
reopening the old workings for examination. This work was being done 

i for the owners, the Piedmont Co. of Reno, Nev. 


The old stopes were not yet accessible. It was said that the 

. ore bodies were quartz fissure-veins in gneiss. Reported production from 
1910 to 1929 was 2,436 ounces of gold, 7,288 ounces of silver, and 7,154 
pounds of copper from 4,317 tons of ore. A concentration ratio of about 

.§ to 1 is indicated by the production records. 


The mine was equipped with a 100-ton cvanide plant and complete 
Mine equipment in various stages of repair. 


Power had been obtained from the Montana Power Co., whose lines 
crossed the property. | 


Highridge and Highridge Fraction 


The Highridge claims are on the ridge above’ Georgia Gulch 6 
miles by road from Twin Bridges at an elevation of about 7,000 feet. 
The original locations appear to have been made on a flat-lying, bedding- 
plane vein between gneiss and shale. This vein, or related veins, is 
continuous through the Highridge, Sunflower, and other claims, being 
traceable by surface workings for several thousand feet along the contour 
of the hill. Oreshoots comprised a few inches to several feet of massive 
sulphides, chieflv galena said to assav about 1 ounce of gold and 15 
Ounces of silver per ton. When the mine was visited no work was being 


done on the galena vein. 
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Otis Shaw and Alfred Ellis were working separate claims on a 
sold-bearing vein in gneiss. Tnis was a small fissure vein striking N. 
30° &. and dipping 709 to 80° southeast. ‘The vein was in gneiss, termin 
ated upward against the chale, and was slightly displaced by the galena 
vein where the two intersected. Narrow stringers and bunches of high- 
grade, oxidized gold ore vere being mined ty hand methods. These small 
shoots had been wor-ed at various points along a strike distance of 600 
or 700 feet. 


Corncracker 


The Corncracxer adit strikes S. 30° W%. ahout 2,000 feet from 
the Highridge. The elevation is about 6,000 feet. 


| _ According to HartlLt/ the ore comprises tands of heavy sulphide 
ore in a strongly fissured ar sheared zone in gneiss. The strike is 
W. 30° B. and the dip 70° southeast. | 


Althouzh the mine was inactive when visited it has been one of 
the more consistent producers in the Tidal Wave district since 1920; 
considerable high-sradle ore hai teen shipped in recent years. Officially 
reported production from 1[21 to 1935 has been 2,419 ounces gold and + 
1,899 ounces of silver from 1,133 tons of ore. The ore also contained 
a Little conver. 


Mountain View 


Tne Mountain View mine is on Georgia Gulch 7.3 miles by road 
from Twin Brieges, at an altitude of about 7,000 feet. It was being 
operated on lease by Ray Mackinson of Butte, Mort. 


The ore comprised quartz and silicified limestone along a 
bedding-plane fault in limestone. ‘The oreshoots were 4 to 5 feet thick 
and irregular in outline. Stoping had begun at the surface and continued 
about 1CO feet along the strike and dip of the vein. ‘The ore was almost 
completely oxidized; it was said to assay fron 4+ to 14 ounces in gold 


per ton. 


Equipment consisted of a ene-—drill compressor, driven by an 
old automobile enzine, and an inclined surface tramway, several hundred 
feet long, used to lower the ore to ore burkers on the truck road. 


In 7 weexs two men had built the tranway and shipped 2 cars of 


Ore. 


Yaw eye 


Several hundred feet west of the Mountain View a pipe of 


Hart, Lyman H., A Geological Reconnaissance of the Tobacco Root 
Mountains, Madison County, Mont.: Montana: Bureau of Mines and Geology, 
Men. 9, pt. 2, 1933, pp. 34-37. A ) 
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oxidized gold ore 8&0 feet lonz on the dip by 40 feet long on the strike by 
4 to 8 feet thick had been mined and shipped. The ore had occurred as 
replacements along bdedding-plane fractures in limestone. The walls were 
heavily stained with manganese oxides. The strixe of the bedding was 
roughly east and west; the din was 209 to 25° north. 


About 600 feet almost vertically below the stope a crosscut had 
been driven due north. It was s2zid to have ercountered sulphide ore at 


1,250 feet but was inactive when visited. 
Rielenrerg and Higsins and Pete and Joe 


The Bielenbers ard Hiz-sins mine, of which the Pete and Joe is a 
part, is at the head of Rear Gulch at an elevation of 8,400 feet. A 
comparatively new sidehill road on a b-percent grade connects the mill 
camp with Twin Bridges 13.6 miles distant. It was stated that a small 
amount of snow plowing had kept this road open for winter use. 


The mine nad teen completely equipped by the Inspiration Cold 
Mining Co. A new 250-ton mill, mining equipment, and camp buildings, 
all in good condition, were on the ground. A mill-level crosscut had 
been driven 1,300 feet, approximately halfway to the expected downward 


extension of the main vein. 


At an elevation 500 feet nigher than the mill level was the old 
"B and H" tunnel, through which most of the past production had been 
Mined. This tunnel cuts several fissure veins and a shear zone containing 
quartz stringers; about 800 feet from the portal it intersects the Pete 
and Joe vein, which has teen the chief producer. 


On an adit level several hundred feet above the B and H, Sylvan 
Dunegan and two partners were mining and shipping high-grade ore from 
the Pete and Joe vein. The shipping ore consisted cf a band of heavy 
sulphides, 1 to 6 inches wide, along one wall of a small quartz vein. 
The sulphides were said to assay about $200 a ton, chiefly in gold. 
Three tons a month were being shipped under lease from the Inspiration 
Gold Mining Co. Drilling machines and power were furnished by the company. 


In the hangirg wall, 8 feet from the high-grade vein, a short 
crosscut had recently exposed a well-mineralized sheeted zone, or lode, 
15 feet wide. No lateral development work had been done on this showing, 


All veins on the B and H property are in a monzonite-—stock 
intrusive into gneiss and schist. The Pete and Joe is a tabular quartz 
fissure vein; it strikes N. 35° HE. and dips 40° to 50° northwest. Other 
veins differ somewhat in character, strike, and dip. 


Schmidt Claims 


On the south slope of Goodrich Guich, 2 miles from Twin Bridges, 
A. B. and W. H. Schmidt and vyartners were mining and shipping gold-~silver~ 
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lead ore from two adjoining claims. The same vein, slightly faulted, is 
continuous throughout both claims. The ore is found in narrow stringers — 
along a bedding~plane slip between shale and quartzite. ‘The same vein or 
related veins have been productive at intervals for several clain lengths, 
The larzest ore bodies were said to have been on the property of the 
Crystal Lake Gold Mining Co. where, on the Sunbeam vein, the ore was 
supposedly 6 to 18 inches wide. 


Sulphide mineralization consisted chiefly of coarse galena. 
Strawn 


The Strawn mine camp is in Belle Canyon 5 miles by road from 
Waterloo Station at an altitude of 5,250 feet. The mine is on the 
mountain south of the canyon at an altitude of 7,100 feet. There is 2 
miles of good pack trail from the lower cump to the mine. J. HE. Stram, 
of Silver Star, Mont., is owner ard operator. 


High-grade gold ore has been found in silicified Limestone 
beneath conformably overlying shale. Small basic dikes or sills are 
associated with the ore and in places divide it into an urper and a lower 
vein. The dip conforms to the Dedding; it ranges from nearly flat to 
about 35°. The ore is 2 to 5 feet thick, and oreshoots are irregular, 
which is characteristic of limestone replacements. There is virtually 
no sulphide mineralization; all values are in free gold. 


Production is estimated at more than $50,000 chiefly from 
shippir.: ore. 


Development is by two adit drifts. On the upper, or no. 2, 
tunnel level, a.stope about 100 feet long has yielded most of the past 
production. Practically no timber was required in stoping. At an 
elevation 133 feet lower, no. 3 tunnel follows for several hundred feet 
a brecciated and silicified limestone bed carrying low gold values. 
Except for one small faulted sesment, no. 3 tunnel does not pick up the 
banded limestone or shale contact found in the oreshoot on the upper 
drift. A strong postmineral fault cuts the formation between the upper 
and lower drifts. 


The mine is equipped vith a compressor of 265-cubic feet (sea- 
level) rating, driven by a 50-hp. Novo gas ersine. There are good log 
cabins at both the upver and lower camps. 


Near the lover camp is an old 5Se-stamp battery. There is also 
a comparatively new prospectors! mill consisting of a 3~ by S-inch Ellis 
jaw crusher, a ee-incn-diameter Ellis mill, and an Ellis amalgamator. 
This mill was said to have a capacity of 120 pounds of hard quartz per 
hour. 


Shipping ore is hauled from the mine to the lower camp by 
rawhide in winter or sled in summer. One horse hauls 1,200 pounds per 
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trip. From the lower camp the ore is hauled by wazon about 1 mile to the 
mouth of Belle Canyon and by truck the remaining distance to Faterloo 
Station. Transportation from the mine to the canyon mouth was seid to 
cost $4 per ton; trucking cost $1 per ton. 


An aerial tramwav from the mine to the lower camp wovld be 
3,600 to 3,900 feet longs. 


Water cower and timber are availatle in Belle Canyon. 
iS 
Renova District 


sxcept for the recent development of the Mayflower mine and a 
small amount of leasing on Gold Hill this district was inactive in 1936; 
it had been inactive for many years. 


The Gold Hill, Surprise, Mary Inzabar, Colorado, Blue Bird, 
Mayflower, and other mines had produced ore in the carly days. Of these 
tne Mayflower is the most noteworthy. Under the ownership of the Clark 
interests, the Mayflower is said to have produced considerably over a 
million dollars of high-grade gold ore between 1896 and 1901: some 
€stimates place the production nearer 3 million dollars. 


The mines of the district are in barren foothills on the northern 
end of the Tobacco Root Range; they are chiefly in rocxs of the Belt 
series. According to Hartl8/ these are the only mines of the Tobacco 
Root region that occur in Beltian rocks. 


None of the mines were accessible excenvt the Mayflower. ‘The 
Mayflower had recently been reopened and was producing cirect~shipping 
Ore encountered during exploratory work, 


Mayflower 


The Mayflower mine is about 9 miles by road southeast of the 
town of Whitenall. Under the direction of the Anaconda Mining Co., the 
West Mayflower Mininz Co. was exploring for new ore bodies under, or 
adjacent to, the old Mayvflover workings. Some ore had already been 
discovered. 


The Mayflower ore bodies are believed to be "chimneys" or 
pipelike replacements and impregnati:ns in brecciated limestone adjacent 
to a major fault. The ore so far mined has been highly oxidized: 
tellurdtdes are said to have constituted part of the primary mineralization. 
The ore is of direct-shipping grade. 


Recent developments comprised an adit drift and a 160~foot 
vertical shaft. An exploratory drift was being driven from the bottom 
of the shaft. One square-set stope was being worked. 


18/ Hart, Lyman H., wor cited in footnote 17, pp. 31-—3e. 
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The min? was eauipred vith a 4EO~cubic foot compressor, driven 
hous, coskhose, and bunkhouse. A sgingle-drum hoist 


by a /5-hp. motor, 
induction motor. 


t- 


was driven by a 50hp. 
SULCIARY 


Mining 


Most properties in the region are already partly developed; 
many mines contain oresncots that have been vartly or wholly worked out 
above the water level but have not been explored below the water level. 
Therefore, although sinking will usually be necescary in the future it 
will freouently be possible to sink on known ore showings. 


Large shafts are not necessary or desirable for ore bodies of 
the size found in this region. Deep shafts wili not be required for sone 
time. As sinxing costs are rouzhly in direct proportion to the size and 
depth of the shaft initial sinking costs will be comparatively low. At 
the Rosebud mine (p. 42), 125 fest of 3~— by 7-foot inclined winze was 
sunk in dry ground at an over-all cost of $13.80 a foot. Experience 
elsewhere under similar conditions indicates that small shafts suitable 
to this refion can be sun for a Cirect cost of $20 to $40 a foot, 


depending on the size and depth of the snaft. 


Drifts or crocseuts larger tnan 5 by 7 feet in cross section 
will seldom be recuired. An eyamination of drifting and crosscutting 
costs at a number of mines in North Americald/ indicates that the total 
direct cost of drifting and crosscutting in ground of this kind is usually 


between $8 and $10 or $11 a foot. 


is urnally in auartz witn more or less 


country rock is usually a blocky gneiss 
In 


Development wor:x in ore 
rouge and crushed wall rock. The 
or a quartz monzonite. Timoering is seldom nececsary in crosscuts. 
drifts the amount of timbering required derpendcs urcon the width and 
intensity of tne sncaring; close timbering is rarely necessary. 


Nearly all stoves are mined by open, overhand methods. Usually 
the ground stands well end may be acequately supported by irregularly 
spaced stulls with headboard or by widely spaced half sets. Ina few 
mines the dip is stceo enough to permit shrinkare stoping. In most veins, 
however, the dip is too low to permit gravity flow of ore to the chutes; 
broken ore is scraped to the chites by hand, often on plank slides. The 
writer believes that small mechanical scrapers could be used frequently 
to great advantage; they are being used successfully, under SiR lar 
stoping conditions, at the Golden Messenger mine, Yorr, Mont. 

197 Jackso., Chas. F., Suunary of Drifting and Crosscutting Cost Data: inf. 
Circ. 6825, Bureau of Mines, 1935, 14 pn. ; | 

20/ Lorain, S.H., Mining and Milling Methods and Costs at the Golden 
eteenae aah Mine of the United Gold Mines Corporation, York, Mont.: 
Circ. Ot LOST 14 pp. 
For summarized data‘on st 
and Gardner, BE. D., Stoping ethods and Costs: Bull. 


Mines, 1936, 296 pp. 


cying methods and costs_see Jackson, Chas. Fi, 
1. 390, Bureau of 
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Detailed analyses of stopirg costs in this region vere not 
available. Suggestive figures, however, are siven under the description 
of stoping methods at the Prospect mine (np. 50). 


Mia ine 


Milling practice is simrle anc generally uniform. All plants 
operating in 1936 were using bulk flotation, supplemented in some instances 
by plates, blankets, traps, or unit flotation cells for the recovery of 
coarse free gold or partly oxicized sulphides. ‘The only cyanide plant 
in the region was idle. 


Mill recoveries of 390 to 9% percent by straisht flotation are 
easily obtainable on tne sulrhide ores of the region. Flotation recoveries, 
however, fall off as the proportion of oxidized ore in the feed increases, 
As most mines are producing some oxidized ore it is usually advisable to 
make provision for recovering coarse free gold and partly oxidized sul- 
phides. ee 


One mine in the Virginia City district is maxing a hizh recovery 
On partly oxidized ore by interposing a hydraulic trap in the ball mill- 
Classifier circuit. In other gold-mining regions an ercellent recovery 
has been obtained on partly oxidized ore by the use of plates or corduroy 
blankets in the ball mill~classifier circuit and additional plates or 
blankets to treat the clessifier overflow; the sulphides are then recovered 
by flotation. 


One mine in the Tobacco Root regicn and numerous mines else- | 
where have found the use of a unit flotation cell in the ball mill-~classifier 
circuit to be a decided advantage in the treatment of sulphide ores cone 
taining coarse free gold. It is doubtful whether or not this cell is of 
much advantage in the treatment of oxidized ore. 


The ratio of concentration in the region ranzes from 10 : 1 to 
40:1. The lower ratios were usually found in the Fony district where 
less oxidized ore was beinz treated. Probably the ores of the Pony 
district are actually more histly mineralized than the average ores of 
.-most other districts. 


Costs 


_ The costs of two established operations in the region are civen 
/ under the description of the Marietta mine (p. 58) and the Mammoth mine 
(p. 30). These mines are operating on ore bodies typical of the quartz 
veins of the region. If allorance is made for unusually neavy exploration 
costs at one mine the costs of mining and milling at the two properties are 
very similar. A comparison with data obtainable at other operations indi- 
Cates that these figures are fairly representative of direct operating 
‘costs throughout the region. 


Summarized in round numbers these costs per ton are about as follows: 
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Mining: | 
TO OF 6 6 66 6 86 OS Wa OO iw ww OS eoeovee © SO ORS SS SOS Oe: OR 88 e Be 6 6.6 w $2. 
Supplies and POWET s.r cece ecco cere veccecees er a ee ee | 


| 3.00 
Milling -ceccveeseccscece Ceovee ® eee ere e@e teweeveeeoeeveeeveewmeeoeseerrveesenveeea® 1.65 
General EXPENSSs oreo eresccrecenrecveserssevccsessesresevrssssecess | 
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The ore at these two properties was being obtained from above 
the adit level or a short distance below it. Power costs may be expected 
to increase with depth. On the other hand, a large part of the ore was 
being obtained from development work, and ore from developed stopes will 
be cheaver, 


It is to be expected that development costs will always be high 
in these small veins and that at times exvloration costs will be exception 
ally high; these costs will considerably increase the costs given here. 
Interest, amortization, taxes, and royalties must, of course, be added to 
the direct operating cost. 


General 


Mining operations in the Tobacco Root Mountains are favored by 
the availability of many partly developed ore todies possessing possibil- 
ities of profitable operation at present metal prices. Underground 
condit.ons are generally favorable, metallurgical protlems are simple, 
electric power is available, most mines are easily accessible, and two 
large custom smelters are within 50 to 85 miles of the northern end of the 
region. 


On the other hand the ore bodies so far developed are small, and 
the average value of the ore is such that the margin of profit is often lm. 


Skilled management and conservative financing are essential to 
success. It is doubtful if a plant of much more than 1C0 tons daily 
capacity would be justified at present at any mine in the rezion; at 
nearly all mines a 50-ton, or smaller, plant would be more suitable. ‘he 
necessity of maintaining low costs, even though small tonnages are handled, 
requires careful plant design, compact lay-out, elimination of unnecessary 
lator, and minimum overhead. 
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